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(54) ORGANIC EL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an organic EL 
display device which can sufficiently show the 
characteristics of an organic EL element as a thin film 
luminous body, with high quality and good yield, at low 
cost. 

SOLUTION: The organic EL display device has a color 
filter layer 2; a barrier layer 3; a hole injection electrode 
4; and a cathode electrode 8 in this sequence on an 
elastic substrate 1 ; and an organic layer 6 related to 
luminescence function lying between above electrodes; 
and a conducting path for the conduction of hole, 
together with an inorganic hole injection-conduction 
layer 5 of high resistance for blocking electron, between 
the organic layer 6 and the hole injection electrode 4; 
and a conduction path for the conduction of electron, 
together with an inorganic electron injection-conduction 
layer 7 of high resistance for blocking hole, between the 
organic layer and the electron injection electrode. The 
color filter layer is formed by deposition method. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has a color filter layer, a barrier layer, and a hole impregnation electrode 
and a cathode one by one on the substrate which has flexibility. It has the organic layer 
which participates in a luminescence function inter-electrode [ these ]. At least between 
said organic layer and a hole impregnation electrode or to either between an organic 
layer and a cathode In the inorganic hole impregnation transportation layer of high 
resistance which blocks an electron while having the flow pass for conveying a hole Or it 
is the organic electroluminescence display in which it has either of the inorganic 
electron injection transportation layers of high resistance which block a hole while 
having the flow pass for conveying an electron, and said color filter layer is formed by 
vacuum deposition. 

[Claim 2] On the substrate which has flexibility, it has a cathode, a hole impregnation 
electrode, and a color filter layer one by one. It has the organic layer which participates 
in a luminescence function inter-electrode [ these ]. At least between said organic layer 
and a hole impregnation electrode or to either between an organic layer and a cathode 
In the inorganic hole impregnation transportation layer of high resistance which blocks 
an electron while having 'the flow pass for conveying a hole Or it is the organic 
electrolimiinescence display in which it has either of the inorganic electron injection 
transportation layers of high resistance which block a hole while having the flow pass 
for conveying an electron, and said color filter layer is formed by vacuum deposition. 
[Claim 3] The above to a filter layer is the organic electroluminescence display of claims 
1 or 2 currently formed with the pigment. 

[Claim 4] The thickness of said color filter layer is one organic electroluminescence 
display of claims 1-3 which are 2000nm or less. 

[Claim 5] Said vacuum deposition is one organic electroluminescence display of claims 
1-4 which are mask vacuum deposition. 



[Claim 6] Said substrate is one organic profit EL display of claims 1*5 currently formed 
with the resin ingredient. 

[Claim 7] the thickness of said substrate - 50- 1000 micrometers it is - one organic 
electroluminescence display of claims 1-6, 

[Claim 8] The luminescence . light obtained from a luminous layer is one organic 
electroluminescence display of claims 1-7 which are white luminescence which has the 
continuous emission spectrum with a wavelength of 450-650nm at least. 
[Claim 9] One organic electroluminescence display of claims 1-8 which have the resin 
seal structure. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the filter structure of the organic 
electroluminescence display used for the component which impresses electric field to the 
thiTi film of an organic compound, and emits light in detail about an organic 
electroluminescence (electroluminescence) component. 
[0002] 

[Description of the Prior Art] In recent years, the organic EL device is studied briskly. 
This on hole impregnation electrodes, such as tin dope indium oxide (ITO) Form hole 
transportation ingredients, such as triphenyl diamine, and they carry out a laminating 
further, using fluorescent materials, such as an aluminum quinolinol complex (Alq3), as 
a luminous layer. It is observed by several 100 to several 10,000 cd/m2 and very high 
brightness being obtained with the electrical potential difference before and behind lOV 
with the component which has the basic configuration in which the metal electrode with 
still smaller work functions, such as Mg, (electron injection electrode) was formed. 
[0003] By the way, although various applications can be considered as a display using 
such an organic EL device, the application to a color display is an important technical 
problem especially. When applying an iUuminant as a color display, the luminous layer 
of each color of (l) red, green, and blue is formed for every pixel. 

(2) Consider a luminous layer as white luminescence and obtain blue, green, and a red 3 
yuan color using a color filter layer. 

(3) A luminous layer considers as which blue monochrome luminescence, and obtains 
other foreground colors combining the fluorescence conversion layer which consisted of 
fluorescence ingredients, or this and a color filter layer. The said technique is common. 
[0004] However, when preparing two or more luminescent color with the emitter itself, 
there is a problem that there are few things suitable as a fluorescence ingredient used 



for the luminous layer of red luminescence, and the high red of color purity is hard to be 
obtained. And since it is extremely short compared with the luminous layer of others 
[ life / of a blue luminous layer ], the life of the whole luminescence equipment will be 
governed by the Ufe of a blue luminous layer. 

[0005] Since the approach of on the other hand using as a color display combining a 
single luminous layer, and the fluorescence conversion layer and/or color filter layer 
which consisted of fluorescence ingredients can be constituted only from an independent 
organic EL device, its configuration is simple and it can be called method excellent in 
the point which can carry out [ full color l izing by carrying out pattern formation of 
about [ being cheap ], a fluorescence conversion layer, and/or the color filter layer. 
However, it is very difficult fi'om points, such as a patterning technique and a damage to 
the organic electroluminescence structure, to prepare a fluorescence conversion layer 
and/or a color filter layer by the predetermined pattern with a photoresist technique on 
the organic electroluminescence structure, moreover - if pattern formation of a 
fluorescence conversion layer and/or the color filter layer is carried out on a substrate 
and the laminating of the organic electroluminescence structure is carried out on it, 
since the level difference is made - it can cut off (membranous discontinuous part) ■* it 
was generated, and in order that wiring might not be connected and a current might not 
flow, there was a problem of stopping functioning as an organic EL device. 
[0006] And the color resist material used in case a color filter layer is formed is a quite 
expensive ingredient, and if a color filter layer can be formed without using such an 
ingredient, it can offer the product adapting an organic EL device very cheaply. 
[0007] Moreover, since the conventional color filter layer is the structure where the 
pigment and the color were distributed in the resin binder, it is usually formed, of 
spreading etc. For this reason, formation of the color filter for every pixel twisted for 
distinguishing by different color with was very difficult. 

[0008] Furthermore, the substrates usually used are hard members, such as glass and 
Si substrate. For this reason, it had become a serious failure, when curvature tended to 
be given to the screen or it was going to obtain a thinner screen taking advantage of the 
special feature of the organic EL device which is a thin fihn. 
[0009] 

[Problem(s) to be Solved by the Invention] The purpose of this invention can fully 
demonstrate the description of the organic EL device which is a thin film emitter, and it 
is high-definition and they are low cost and realizing the good organic 
electroluminescence display of the yield. 
[0010] 



[Means for Solving the Problem] That is, the above-mentioned purpose is attained by 
the following configurations. 

On the substrate which has flexibility, (l) A color filter layer and a barrier layer, Have a 
hole impregnation electrode and a cathode one by one, and it has the organic layer 
which participates in a luminescence function inter-electrode [ these 1. At least between 
said organic layer and a hole impregnation electrode or to either between an organic 
layer and a cathode In the inorganic hole impregnation transportation layer of high 
resistance which blocks an electron while having the flow pass for conveying a hole Or it 
is the organic electroluminescence display in which it has either of the inorganic 
electron injection transportation layers of high resistance which block a hole while 
having the flow pass for conveying an electron, and said color filter layer is formed by 
vacuum deposition. 

(2) On the substrate which has flexibility, it has a cathode, a hole impregnation 
electrode, and a color filter layer one by one. It has the organic layer which participates 
in a luminescence function inter electrode [ these 1. At least between said organic layer 
and a hole impregnation electrode or to either between an organic layer and a cathode 
In the inorganic hole impregnation transportation layer of high resistance which blocks 
an electron while having the flow pass for convejdng a hole Or it is the organic 
electroluminescence display in which it has either of the inorganic electron injection 
transportation layers of high resistance which block a hole while having the flow pass 
for conveying an electron, and said color filter layer is formed by vacuum deposition. 

(3) The above to a filter layer is the above (l) or the organic electroluminescence display 
of (2) currentiy formed with the pigment. 

(4) The thickness of said color filter layer is one organic electroluminescence- display of 
above-mentioned (l) ■ (3) which is 2000nm or less. 

(5) Said vacuum deposition is one organic electroluminescence display of 
above-mentioned (l) ■ (4) which is mask vacuum deposition, 

(6) Said substrate is one organic profit EL display of above-mentioned (l) - (5) currently 
formed with the resin ingredient. 

(7) the thickness of said substrate ■ 50- 1000 micrometers it is ■ one organic 
electroluminescence display of above-mentioned (l) - (6). 

(8) The luminescence light obtained from a luminous layer is one organic 
electroluminescence display of above-mentioned (l) - (7) which is white luminescence 
which has the continuous emission spectriun with a wavelength of 450-650nm at least. 

(9) One organic electroluminescence display of above-mentioned (l) - (8) which has the 
resin seal structure. 



[0011] 

[Embodiment of the Invention] The organic electroluminescence display of this 
invention on the substrate which has flexibility A color filter layer, Have a barrier layer, 
and a hole impregnation electrode and an electron injection electrode one by one, and it 
has the organic layer which participates in a luminescence function inter electrode 
[ these ]. At least between said organic layer and a hole impregnation electrode or to 
either between an organic layer and a cathode In the inorganic hole impregnation 
transportation layer of high resistance which blocks an electron while having the flow 
pass for conveying a hole Or while having the flow pass for conveying an electron, it has 
either of the inorganic electron injection transportation layers of high resistance which 
block a hole, and said color filter layer is formed by vacuimi deposition. Or you may be 
the so-called reverse laminating which carried out the laminating of the electron 
injection electrode to the substrate side. 

[0012] Thus, by forming a color filter layer with vacuum deposition, thickness of a color 
filter layer can be made very thin, and the function of the organic EL device as a thin 
film light emitting device can fully be demonstrated. Moreover, since a filter layer can 
be formed without using expensive resist material, the cost of an organic 
electroluminescence display can be reduced, and since any components other than a 
pigment moreover are not contained, the high filter of color purity can be formed. 
Moreover, since a color filter layer is formed with a flat thin film, an overcoat layer can 
become unnecessary, a production process can decrease, a manufacture man day can be 
shortened, and cost can be reduced further. Moreover, by using mask vacuum deposition, 
a coating division in three primary colors can be performed very easily, and the filter for- - 
a full color display can be arranged also in a small pixel area, 

[0013] 2000nm or less of thickness of a color filter layer is about 300-600nm especially 
preferably. If the thickness of a color filter layer is too thin, the function as a color filter 
layer will fall. Conversely, if thickness is too thick, while a membrane formation process 
will take time amoimt too much, the thickness of the whole component becomes thick 
and it becomes easy to produce the problem of a stage piece etc. 

[0014] What is necessary is to adjust the property of a color filter according to the light 
in which an organic EL device emits light that what is necessary is to choose a suitable 
thing suitably and just to use it for a color filter layer out of the ingredient which can be 
formed with vacuum deposition, and just to optimize ejection effectiveness and color 
purity. An organic pigment is desirable and, specifically, a polycyclic tjnpe pigment or an 
£[zo pigment is desirable especially. 

[0015] A phthalocyanine system, an anthraquinone system, perylene and a peri non 



system, a thioindigo system, the Quinacridone system, a dioxazine system, an 
isoindolinone system, a kino FUTARON system, etc. are mentioned, and the mixture of 
said Quinacridone system and phthalocyanine system is desirable as a polycyclic type 
pigment as a filter of a phthalocyanine system and a green system as a filter of the 
Quinacridone system and a blue system as a filter of a red system also in these. 
[0016] As an azo pigment, insoluble azo pigment is desirable and disazo pigments, such 
as monoazo pigments, such as a beta-naphthol system, the Naphthol AS system, and an 
acetoacetic acid aryl amide system, an acetoacetic acid aryl amide system, and a 
pyrazolone system, are desirable, 

[0017] Moreover, if the iagredient which can cut the outdoor dayhght of short 
wavelength in which an EL element ingredient and a fluorescence conversion layer 
carry out light absorption is used together, the contrast of the lightfastness and a 
display of a component will also improve. 

[0018] Although vacuum deposition is used for formation of a color filter layer, 
especially mask vacuum deposition is desirable. When using vacuum deposition, the 
above-mentioned color filter ingredient is evaporated directly, and membranes are made 
to form. 

[0019] Considering as the degree of vacuum below 10-4 Pa, although especially the 
conditions of vacuum deposition are not limited, an evaporation rate is 0.01 - 1 nm/sec. 
Considering as extent is desirable. 

[0020] When using vacuum evaporation technique for formation of a color filter layer 
and niaking two or more compounds contain, it is desirable that carry out temperature 
control of each boat into which the compound was put, and it carries out vapor 
codeposition according to an individual, 

[0021] As a substrate ingredient, especially if it has flexibility, it cannot limit, and it can 
decide suitably according to the quality of the material of the electrode of the organic 
electroluminescence structure which carries out a laminating etc. For example, it may 
be opaque and the transparence of metallic materials, such as stainless steel (SUS) and 
aluminum, a quartz, resin, etc. thru/or a translucent ingredient, or the thing that 
performed insiilating processing of scaling etc. to metal sheets, such as ceramics, such 
as an alumina, and stainless steel, in this case can be used. Moreover, as desirable resin, 
resin ingredients, such as thermoplastic polyester resin, such as thermosetting resin, 
such as phenol resin, a polycarbonate, and polyethylene terephthalate (PET), 
polybutylene terephthalate (PBT), polybutylene naphthalate (PBN), polyamidoimide, 
polyimide, and the poly aryl ether nitril (PEN), can be used. 

[0022] A resin ingredient metallurgy group ingredient is diesirable also especially in 



these, although it changes also with ingredients as thickness of a substrate - desirable 
" 50-1000 micrometers especially 200-500 micrometers it is . 

[0023] When a color filter layer turns into a substrate layer (i.e., when formed between a 
substrate and the organic electroluminescence structure), it is desirable to form a 
barrier layer between a color fQter layer and an electrode. By forming a barrier layer, a 
color filter layer can be protected from etching in the case of patterning of an electrode, 
a penetrant remover, etc. Moreover, it is desirable to form a barrier layer so that the 
color filter layer formed on the hole impregnation electrode may be covered in the 
so-called reverse laminating config\iration. In this case, a barrier layer prevents 
moisture and gas and prevents that the organic electroluminescence structure is 
corroded and polluted. Moreover, you may form between a color filter layer and an 
electrode as occasion demands, and may omit. 

[0024] a refractive index [ in / preferably / a barrier layer is preferably formed of silicon 
oxide, and / 632nm ] 1.40 1. 55 ■ it is 1.44 1. 48 more preferably. If a refractive index is 
higher than this, the barrier property to the component in an organic layer wiU be lost. 
If low, the barrier property to moisture etc. wiU be lost. 

[0025] a barrier layer - except for SiOx - as SiNy - good " further - as an unescapable 
impurity - C, Ar, etc. ■ less than [ 0.5wt% ] - you may contain, in order [ moreover, ] to 
make the stress in the film ease - H - less than [ 30at% ] - you may contain. 
[0026] As for x of SiOx, it is desirable 1.8*2.2, and that it is e^ecially 1.90-2.05. As for y 
of SiNy, it is desirable that it is 0. 10.5. With [ x and y ] such values as the average of the 
whole barrier layer, the value of x and y may have incUnation in the thickness direction. 
[0027] The average surface roughness (Ra) of a barrier layer front face has desirable 
2-50nm. Moreover, the maximum surface roughness (Rmax) has desirable 10-50nm. If 
membranous surface smoothness worsens on a barrier layer front face, it will become 
the factor which current leak and a dark spot generate. Therefore, it is desirable to 
make into above-mentioned within the limits average surface roughness (Ra) of the 
interface which chooses suitable membrane formation conditions, suppresses 
abnormality grain growth, and touches a hole impregnation electrode, and the 
maximum surface roughness (Rmax). 

[0028] Moreover, as for the permeability of the luminescence light of a barrier layer, it is 
desirable that it is 80% or more. When permeability becomes low, the limiinescence from 
a luminous layer itself declines and there is an inclination for brightness required as a 
light emitting device to no longer be obtained. 

[0029] Moreover, especially although the thickness of a barrier layer will not be 
restricted especially if it is within the limits of the above, it is desirable that it is 



10-30iim 5-50nm. 

[0030] Although the film containing this SiOx can be formed by a plasma- CVD method 
etc., it is desirable to form membranes by the spatter. Especially in order to form the 
above film, the RF spatter which used RF power source is desirable. By the plasma- CVD 
method, barrier properly [ as opposed to / possibility that hydrogen will mix into the 
fjlm with reactant gas is high, and / moisture ] may deteriorate by it. 
[0031] When forming membranes using a spatter, the inert gas used for the usual 
sputtering system can be used for sputtering gas. It is desirable to use Ar, Kir, Xe, or the 
mixed gas containing at least one or more sorts of these gas especially. 
[0032] When using Ar, Kr, or Xe for sputtering gas as main sputtering gas, especially 
the product of the distance between substrate targets has the desirable range of 30 ■ 50 
Pa-cm 20 to 60 Pa cm. Although a desirable result can be obtained even if it will use 
which sputtering gas, if it is this condition, it is desirable to use especially Ar, 
[0033] As a spatter, it is desirable to use RF spatter. The power of RF sputtering system 
is 10 - 100 W/cm2. The range is desirable. 13.56MHz of a frequency is desirable. A 
membrane formation rate has desirable 5-50nm range for /. The pressure under 
membrane formation has the desirable range of 0.1-lPa. 

[0034] As for the organic EL device of this invention, it is desirable to have the inorganic 
electron injection transportation layer of high resistance between the following 
luminous layer and the cathode which is one electrode, 

[0035] Thus, it has electronic flow pass, and while an electron can be efficiently poured 
in to a luminous layer and luminous efficiency improves by arranging the inorganic 
electron injection transportation layer of high resistance which can block a hole between 
an organic -layer and an electron injection electrode (cathode), driver voltage faDs. By 
using such an inorganic electron injection transportation layer of high resistance, 
thickness of the whole organic EL device can be made thin, and thin film izuig and the 
thin film with thickness thin conjointly very of a color filter layer can be obtained. 
[0036] Moreover, an electron can be, efficiently poured in from an electron injection 
electrode to the organic layer by the side of a luminous layer by doing 0.2-40 mol% 
content of the 2nd component of the desirable inorganic electron injection 
transportation layer of high resistance to all components, and forming electric 
conduction pass. And the migration of a hole to an electron injection electrode firom an 
organic layer can be controlled, and the recombination of the hole in a luminous layer 
and an electron can be made to perform efficiently. Moreover, it can consider as the 
organic EL device having the merit which an inorganic material has, and the merit 
which an organic material has. To the component which has the conventional organic 



electron injection layer, or the brightness beyond it is obtained, moreover, since thermal 
resistance and weatherability are high, the organic EL device of this invention has a 
long life, and there are also less leak and generating of a dark spot than the 
conventional thing. Moreover, a manufactxuring cost can also be reduced not only by the 
comparatively expensive organic substance but by the thing for which an inorganic 
material with easy manufacture is also used that it is cheap and easy to receive. 
[0037] The resistivity is especially desirable and the inorganic electron injection 
transportation layer of high resistance is 1x103 to 1x108 one to 1x1011 ohm cm. It is 
omega-cm. By making the resistivity of the inorganic electron injection transportation 
layer of high resistance into the above-mentioned range, electron injection effectiveness 
can be raised by leaps and bounds, with high electronic block nature maintained. It can 
ask for the resistivity of the inorganic electron injection transportation layer of high 
resistance also from sheet resistance and thickness. 

[0038] Preferably the inorganic electron injection transportation layer of high resistance 
as the 1st component 4eV or less of work fimctions. One or more sorts of alkali metals 
which are l-4eV more preferably and are preferably chosen from Li, Na, K, Rb, Cs, and 
Fr, Or the oxide of either one or more sorts of allcaline -earth-metal elements preferably 
chosen from Mg, calcium, and Sr or one or more sorts of lanthanoids system elements 
which are preferably chosen from La and Ce is contained. Also in these, lithium oxide, a 
magnesium oxide, a calcium oxide, and cerium oxide are especially desirable. The 
mixing ratio in the case of mixing and using these is arbitrary. Moreover, it is desirable 
that hthium oxide contains more than 50 mol% by Li20 conversion in such mixture. 
[0039] The inorganic electron injection transportation layer of high resistance contains 
one or more sorts of elements further chosen from Zn, Sn, V, Ru, Sm, and In as the 2nd 
component, the content of the 2nd component in this case desirable 0.2 ■ 40 mol% - 
it is 1 - 20 mol% more preferably. If there are few contents than this, an electron 
injection function wiU fall, and if a content exceeds this, a hole block function will fall. 
When using two or more sorts together, as for a total content, it is desirable to make it 
the above-mentioned range. The 2nd component may be in the condition of an oxide also 
in the state of a metallic element. 

[0040] By making the 2nd conductive (low resistance) component contain in the 1st 
component which is high resistance, conductive material comes to exist in the shape of 
an island in the insulating matter, and it is thought that the hopping pass for electron 
injection is formed. 

[0041] Although the oxide of the 1st component of the above is usually stoichiometric 
composition (stoichiometric composition), from now on, it may be deflected somewhat 



and may serve as nonstoichiometric composition Gion-stoichiometry). Moreover, the 2nd 
component exists as an oxide and its same is usually said of this oxide. 
[0042] Ne, Ar, Kr, Xe, etc. which are elsewhere used for the inorganic electron injection 
transportation layer of high resistance as an impurity at H or sputtering gas * a total of 
5 " less than [ at% ] -* you may contain. 

[0043] In addition, with such a presentation as the average of the inorganic whole 
electron injection transportation layer of high resistance, it may not be imiform and is 
good also as structure of having a concentration gradient in the direction of thickness. 
[0044] The inorganic electron injection transportation layer of high resistance is usually 
an amorphous state. 

[0045] As thickness of the inorganic electron injection transportation layer of high 
resistance, about 0.2-20nm is especially preferably desirable 0.2-30nm, Even if an 
electron injection layer is thinner than this and it is thick, it becomes impossible to fully 
demonstrate the function as an electron injection layer. 

[0046] A spatter is desirable although various kinds of physical or chemical thin film 
formation approaches, such as a spatter and vacuum deposition, etc. can be considered 
as the manufacture approach of the above-mentioned inorganic electron injection 
transportation layer of high resistance. Especially, the plural spatters which carry out 
the spatter of the target of the 1st component of the above and the 2nd component 
separately are desirable. The suitable spatter for each target can be used by making it 
plural spatters. Moreover, when considering 1 yuan as a spatter, the mixed target of the 
1st component and the 2nd component may be used. 

[0047]- When forming the inorganic electron injection transportation layer of high 
resistance by the spatter, the pressure of the sputtering gas at the time of a spatter has 
the desirable range of 0,1- IPa. The inert gas used for the usual sputtering system, for 
example, Ar, Ne, Xe, Rr, etc., can be used for sputtering gas. Moreover, it is N2 by the 
need. You may use. As an ambient atmosphere at the time of a spatter, it adds to the 
above-mentioned sputtering gas,, and is 02. It may mix about 1 to 99%, and a reactant 
spatter may be performed. 

[0048] The RF spatter using RF power source as a spatter, DC spatter, etc. can be used. 
As power of a sputtering system, it is 2 O.l lOW/cm by RF spatter preferably. The range 
is desirable and a membrane formation rate is 0.5 • 10 nm/min, especially 1 - 5 nm/min. 
The range is desirable. 

[0049] As substrate temperature at the time of membrane formation, it is about room 
temperatiure (25 degrees C) -150 degree C. 

[0050] Furthermore, as for the organic EL device of this invention, it is desirable to have 



the inorganic hole impregnation transportation layer of high resistance between the 
above-mentioned luminous layer and the hole impregnation electrode which is an 
electrode of another side. 

[0051] Thus, it has the flow pass of a hole, and while a hole can be efficiently poured in 
to a luminous layer and luminous efficiency, improves further by arranging the 
inorganic hole impregnation transportation layer of high resistance which can block an 
electron between an organic layer and a hole impregnation electrode, driver voltage also 
falls. By using such an inorganic hole impregnation transportation layer of high 
resistance, thickness of the whole organic EL device can be made thin, and 
thin-film-izing and the thin film with thickness thin conjointly very of a color filter layer 
can be obtained. 

[0052] As a principal component of the desirable inorganic hole impregnation 
transportation layer of high resistance, moreover, silicon, The oxide of metals, such as 
germanium, or semimetal is used. To this 4.5eV or more of work functions, A hole can be 
efficiently poured in from a hole impregnation electrode to the organic layer by the side 
of a luminous layer by making any one or more sorts of a 4.5-6eV metal, semimetals 
and/or these oxides, carbide, a nitride, a silicide, and the boride contain preferably, and 
forming electric conduction pass. And the migration of an electron to a hole 
impregnation electrode from an organic layer can be controlled, and the recombination 
of the hole in a luminous layer and an electron can be made to perform efficiently. 
Moreover, it can consider as the organic EL device having the merit which an inorganic 
material has, and the merit which an organic material has. To the component which has 
the conventional organic hole impregnation layer, or the brightness beyond it is 
obtained, moreover, since thermal resistance and weatherability are high, the organic 
EL device of this invention has a long life, and there are also less leak and generating of 
a dark spot than the conventional thing. Moreover, a manufactiiring cost can also be 
reduced not only by the comparatively expensive organic substance but by the thing for 
which an inorganic material with easy manufacture is also used that it is cheap and 
easy to receive. 

[0053] The resistivity is especially desirable and the inorganic hole impregnation 
transportation layers of high resistance are 1x103 - 1x108 ohm-cm one to 1x1011 
ohm-cm. By making the resistivity of the inorganic hole impregnation transportation 
layer of high resistance into the above-mentioned range, hole injection efficiency can be 
raised by leaps and boimds, with high electronic block nature maintained. It can ask for 
the resistivity of the inorganic hole impregnation transportation layer of high resistance 
also firom sheet resistance and thickness. In this case, sheet resistance can be measured 



by 4 terminal method etc. 

[0054] the ingredient of a principal component - the oxide of silicon and germanium - it 
is desirable - Oy (Sil-xGex) - setting - 0<=x<=l and 1.7<=y<=2.2 - it is 
1.7<=y<=1.99 preferably. Silicon oxide or a germaniiun dioxide is sufficient as the 
principal component of the inorganic hole impregnation transportation layer of high 
resistance, and those mixed thin films are sufficient as it. Even if y is larger than this, 
and it is small, a hole impregnation function tends to fall. What is necessary is just to 
investigate a presentation by Rutherford back scattering, a chemical analysis, etc. 
[0055] As for the inorganic hole impregnation transportation layer of high resistance, it 
is desirable to contain the oxide, the carbide, the nitride, the metaled silicide, and 
metaled (for semimetal to be LQcluded) boride of 4.5eV or more of work functions further 
in addition to a priacipal component, 4,5eV or more of work functions, it is desirable, a 
4.5-6eV metal is desirable, and they are two or more sorts again either [ one sort of] Au, 
Cu, Fe, nickel, Ru, Sn, Cr, Ir, Nb, Pt, W, Mo, Ta, Pd and Co. Generally these exist in the 
form of an oxide as a metal. Moreover, you may be these carbide, a nitride, a siUcide, 
and boride. The mixing ratio in the case of mixing and using these is arbitrary, these 
contents - desirable - 0.2 - 40 mol% - it is 1 • 20 mol% more preferably. If there are few 
contents than this, a hole impregnation function will fall, and if a content exceeds this, 
an electronic block function will fall. When using two or more sorts together, as for a 
total content, it is desirable to make it the above-mentioned range. 
[0056] The oxide of the above-mentioned metal or a metal (semimetal is included), 
carbide, a nitride, a siHcide, and boride are usually distributed in the inorganic hole 
impregnation transportationlayer of high resistance. As a particle size of a particulate 
material, it is usually about l-5nm. It is thought that the hopping pass for conveying a 
hole through the principal component of high resistance among the particulate 
materials which are this conductor is formed. 

[0057] Ne, Ar, Kr, Xe, etc. which are elsewhere used for the inorganic hole impregnation 
transportation layer of high resistance as an impurity at H or sputtering gas -■ a total of 
5 -- less than [ at% ] you may contain. 

[0058] In addition, with such a presentation as the average of the inorganic whole hole 
impregnation transportation layer of high resistance, it may not be uniform and is good 
also as structure of having a concentration gradient in the direction of thickness. 
[0059] The inorganic hole impregnation transportation layer of high resistance is 
usually an amorphous state. 

[0060] As thickness of the inorganic hole impregnation transportation layer of high 
resistance, about 5-30nm is especially more preferably desirable 1-lOOnm 0.3-lOOnm 



preferably. Even if the inorganic hole impregnation transportation layer of high 
resistance is thinner than this and it is thick, it becomes impossible to fully 
demonstrate the function as a hole impregnation layer. 

[0061] A spatter is desirable although various kinds of physical or chemical thin fihn 
formation approaches, such as a spatter and vacuum deposition, etc. can be considered 
as the manufacture approach of the above-mentioned inorganic hole impregnation 
transportation layer of high resistance. Especially the plural spatters which carry out 
the spatter of the targets, such as the above :mentioned principal component, a metal, or 
a metallic oxide, separately are desirable. The suitable spatter for each target can be 
used by making it plural spatters. Moreover, when considering 1 yuan as a spatter, a 
presentation may be adjusted by arranging wafers, such as the above-mentioned metal 
or a metallic oxide, and adjusting both surface ratio suitably on the target of a principal 
component. 

[0062] When forming the inorganic hole impregnation transportation layer of high 
resistance by the spatter, the pressure of the sputtering gas at the time of a spatter has 
the desirable range of 0.1- IPa. The inert gas used for the usual sputtering system, for 
example, Ar, Ne, Xe, Kr, etc., can be used for sputtering gas. Moreover, N2 may be used 
as occasion demands. In addition to the above-mentioned sputtering gas, as an ambient 
atmosphere at the time of a spatter, 02 may be mixed about 1 to 99%, and a reactant 
spatter may be performed. 

[0063] The RF spatter using RF power source as a spatter, DC spatter, etc. can be used. 
As power of a sputtering system, the range of 2 is preferably desirable cm 0.1- lOW /at 
RF spatter, and a membrane formation rate is 0.5 - 10 nm/min, especially 1 * 5 nm/min. 
-The range is desirable. - 

[0064] As substrate temperature at the time of membrane formation, it is about room 
temperature (25 degrees C) 150 degree C. . 

[0065] By having the inorganic hole impregnation transportation layer of high 
resistance, thermal resistance and weatherability of the organic EL device of this 
invention improve, and it can attain reinforcement of a component. Moreover, it is cheap, 
and since not a comparatively expensive organic substance but the inorganic material 
which is easy to come to hand is used, manufacture becomes easy and a manufactxu'ing 
cost can be reduced. Furthermore, connectability with the electrode which is the 
inorganic material which had the problem conventionally also becomes good. For this 
reason, generating of leakage current and generating of a dark spot can be suppressed. 
[0066] Moreover, in addition to ithe inorganic electron injection transportation layer of 
high resistance, in addition to an organic electronic transportation layer and the 



inorganic hole impregnation transportation layer of high resistance, the organic EL 
device of this invention may have an organic hole transportation layer as an organic 
layer in addition to the following luminous layer. The inorganic electron injection 
transportation layer of these quantities resistance and the inorganic hole impregnation 
transportation layer of high resistance are [ that what is necessary is just to have either, 
at least ] good to have both sides preferably. 

[0067] It is desirable to use the following electron injection transportabilily ingredient 
and a hole impregnation transportability ingredient for the electronic transportation 
layer which consists of an organic material, and a hole transportation layer. 
[0068] As a compound of electron injection transportability, it is desirable to use . a 
quinoline derivative, the metal complex which makes an eight quinolinol thru/or its 
derivative a ligand further, especially tris (S quinolinolato) aluminum (Alq3). Moreover, 
it is also desirable to use the above-mentioned phenyl anthracene derivative and a 
tetra aryl ethene derivative. 

[0069] Quinoline derivatives, such as an organometallic complex which makes a ligand 
eight quinolinols, such as tris (8-quinolinolato) alimiinum (Alq3), or the derivative of 
those, an OKISA diazole derivative, a perylene derivative, a pjrridine derivative, a 
pyrimidine derivative, a quinoxaline derivative, a diphenyl quinone derivative, a 
nitration fluorene derivative, etc. can be used for an electron injection transportabiUty 
compound. 

[0070] It is still more desirable to use the amine derivative which had strong 
fluorescence as a compound of hole impregnation transportabiUty, for example, the 
triphenyl diamine derivative which is the above-mentioned hole transportability 
compound, and a styryl amine derivative and an amine derivative with the aromatic' 
series condensed ring. 

[0071] The various organic compounds indicated by JP,63-295695,A, JP, 2- 19 1694, A, 
JP,3-792,A, JP,5-234681,A, JP,5-239455,A, JP,5-299174,A, JP,7- 126225, A, 
JP,7- 126226, A, JP,8-100172,A, and EP0650955A1 grade can be used for a hole 
impregnation transportability compound. For example, they are a tetraaryl 
BENJISHIN compoiind (thoria reel diamine thru/or triphenyl diamine* TPD), the third 
class amine of aromatic series, a hydrazone derivative, a carbazole derivative, a triazole 
derivative, an imidazole derivative, the OKISA diazole derivative that has an amino 
group, the poly thiophene, etc. These compounds may use two or more sorts together, 
using only one sort. What is necessary is to make it another layer, to carry out a 
laminating or just to mix, when using two or more sorts together. 

[0072] Although the thickness of an organic hole transportation layer and especially the 



thickness of an electron injection transportation layer are not restaricted and change also 
with formation approaches, it is usually desirable to be especially referred to as 
10-300nm about 5-500nm. When preparing the impregnation layer and transportation 
layer of a hole, as for Inm or more and a transportation layer, it is [ an impregnation 
layer ] desirable to be referred to as Inm or more. The upper limit of the thickness of the 
impregnation layer at this time and a transportation layer is usually about 500nm in an 
impregnation layer in about 500nm and a transportation layer. 

[0073] A luminous layer consists of one kind which participates in a luminescence 
fimction at least, or two kinds or more of organic compound thin film, or its cascade 
screen. The luminous layer in this invention is a luminous layer from which white 
luminescence is obtained preferably. Especially in an organic EL device with typical 
white luminescence, it says at least that the 400-700nm continuous emission spectrum 
is obtained the wavelength of 450-650nm. In this case, although it sees a grade, if 
luminescence light is obtained in this invention in the above-mentioned wavelength 
band and it is [ which has the strength of limiinescence . reinforcement all over a 
luminescence wavelength band 1, it will consider as white luminescence. Even what is 
obtained from a single luminous layer compounds the luminescence hght of two or more 
luminous layers, and white luminescence may be obtained, 

[0074] In this invention, preferably, a luminous layer shall consider as two-layer and 
shall have the structure where the dopant which is a fluorescent material was doped by 
the host substance, respectively. A luminous layer has a hole (electron hole) and 
electronic impregnation functions, those transportation functions, and the function to 
make the recombination of a hole and an electron generate an exciton. It is desirable to 
use a neutral compound for a luminous layer comparatively electronically. Moreover, a 
luminous layer is made two-layer, by making the fluorescent material which has 
luminescence wavelength preferably different, respectively dope, a large luminescence 
wavelength band can be secured or the degree of fi-eedom of the color of the luminescent 
color can be made large. By making an emission band region large, it can combine with 
the color conversion film using this, a fluorescent material, etc., a color filter, etc., and a 
full color display and white luminescence can be obtained easily. Moreover, the various 
luminescent color and wliite luminescence can be obtained also with the combination of 
the luminescent color of a luminous layer. In addition, if a luminous layer increases 
more than two layer, the injection efficiency of tiie electron/hole to each luminous layer 
will fall, and luminous efficiency wiU fall remarkably. 

[0075] The luminous layer of the organic EL device of this invention is made to contain 
as a dopant the fluorescence matter which is the compound which has photogenesis. At 



least one or more sorts chosen from compounds, such as a compound which is indicated 
by JP,63-264692,A, for example, a rubrene system, a coimiarin system, the 
Quinacridone system, and a dicyano methyl pjnran system, as such fluorescence matter, 
for example are mentioned. 

[0076] There are some which are shown below as a desirable example of such a 

compound. 

[0077] 

[Formula l] 



[0078] 

[Formula 2] ' 




[0079] 

[Formula 3] 

o 





[0080] 
[Formula 4] 



H3<r ^Cr ^CH=Ctf— ^ N(CH3)2 
4H-tr9> [DCM] 




[0081] 
[Formxila 5] 




DSMA 



[0082] Moreover, apart from this, a naphthacene system compoimd which is indicated 
by Japanese Patent Application No. No. 137505 [ ten to ], Japanese Patent Application 
No. No. 124971 [ 11 to ], and said 125044 numbers according to these people in addition 
to this is also desirable. By using together especially with said compoimd, the life of a 
component can be raised by leaps and bounds. 

[0083] A naphthacene system compoimd has the basic frame preferably expressed with 
the following type (III). 
[0084] 
[Formula 6] 



[0085] The inside of a formula (III), and Rl -R4 Either the alkyl group which has 
unsubstituted or a substituent, an aryl group, the amino group, a heterocycle radical 
and an alkenyl radical are expressed, respectively. Moreover, they are either an aryl 
group, the amino group, a heterocycle radical and an alkenyl radical preferably. 
[0086] Rl ■R4 As an aryl group expressed, you may be the thing of a monocycle or many 
rings, and the condensed ring and a ring set are also included. The nxmiber of total 
carbon may have the desirable thing of 6-30, and you may have the substituent. 




[0087] Rl -R4 As an aryl group expressed, they are a phenyl group, a tolyl group (o-, m-, 
p ), a pyrenyl radical, a peri RENIRU radical, a koro NENIRU radical, a naphthyl group 
(l- and 2 ), an anthryl radical, a biphenylyl (o-, m-, p ) radical, a terphenyl radical, a 
phenan tolyl group, etc. preferably. 

[0088] Rl -R4 As an amino group expressed, any are sufficient as an alkylamino radical, 
an arylamino radical, the aralkyl amino group, etc. As for these, it is desirable to have 
aliphatic series with 1-6 total carbon and/or the aromatic series ring of one to 4 ring. 
Specifically, a dimethylamino radical, a diethylamino radical, a dibutylamino radical, a 
diphenylamino radical, a ditolylamino radical, the bis JIFENIRIRU amino group, the 
bis-naphthyl amino group, etc. are mentioned. 

[0089] Rl "R4 As a heterocycle radical expressed, 5 members which contain O, N, and S 
as a hetero atom or the aromatic series heterocycle radical of six membered rings, the 
condensed multi-ring aroma heterocycle radical of carbon nximbers 2-20, etc. are 
mentioned. 

[0090] Rl ■R4 You may be an unsubstituted thing although the phenyl alkenyl radical 
which has a phenyl group in one of the substituents at least (l- and 2-), a diphenyl (l, 2- 
and 2, and 2 ) alkenyl radical, a triphenyl (l, 2, and 2 ) alkenyl radical, etc, are 
desirable as an alkenyl radical expressed. 

[0091] As an aromatic series heterocycle radical and a condensed multi-ring aroma 
heterocycle radical, a thienyl group, a furil radical, a pyrrolyl radical, a pyridyl radical, 
a quinolyl radical, a quinoxalyl radical,. etc. are mentioned, for example. 
[0092] Rl -R4 When it has a substituent, it is desirable that at least two of these 
substituents are either an aryl group, the amino group, a heterocycle radical, an alkenyl 
radical and an aryloxy radical. About an aryl group, the amino group, a heterocycle 
radical, and an alkenyl radical, it is above-mentioned Rl -R4. It is the same. 
[0093] Rl -R4 As an aryloxy radical used as a substituent, what has an aryl group with 
6- 18 total carbon is desirable, and is specifically a phenoxy group (o-, m-, p ) etc. 
[0094] Two or more sorts of these substituents may form the condensed ring. 
Furthermore, you may permute and it is the same as that of the above as a desirable 
substituent in that case. 

[0095] Rl •R4 When it has a substituent, it is desirable that the two or more sorts have 
the above-mentioned substituent at least. It may not be limited especially as the 
permutation location, and any of meta. Para, and the ortho position are sufficient. 
Moreover, Rl R4 and R2 R3 You may differ, although it is desirable that it is the same 
respectively. 

[0096] Moreover, Rl -R8 It is the alkyl group in which six or more sorts have at least 



five or more sorts of unsubstituted or substituents more preferably, an aryl group, the 

amino group, an inner alkenyl radical, or an inner heterocycle radical. 

[0097] R5, R6, and R7 And R8 Either the alkyl group which may have hydrogen or a. 

substituent, respectively, an aryl group, the amino group and an alkenyl radical are 

expressed. 

[0098] R5, R6, and R7 And R8 You may have branching, even if the thing of 1-6 has a 
desirable carbon number and it is a straight chain like as an alkyl group expressed. As a 
desirable example of an alkyl group, a methyl group, an ethyl group, a propyl group (n, 
i), (n, i, sec, tert)-butyl, a (n, i, neo, tert)-pentyl radical, etc. are mentioned. 
[0099] R5, R6, and R7 And KB As the aryl group expressed, the amino group, and an 
alkenyl radical, it is above-mentioned Rl ■R4. It is the same as that of a case. Moreover, 
R5 R6 and R7 Although it is desirable that it is the same respectively as for R8, it may 
differ, 

[0100] Moreover, as for a naphthacene system compound, what has the basic frame 
expressed with the further following formula (IV) is desirable. 
[0101] 
[Formula 7] 




[0102] R11-R13, R21-R23, R31-R33, and R41-R43 are either hydrogen, an aryl group, 
the amino group, a heterocycle radical, an aryloxy radical and an alkenyl radical among 
the above-mentioned formula (IV). Moreover, the thing of these for which it has either 
an aryl group, the amino group, a heterocycle radical and an aryloxy radical as a 
substituent at least in 1 group is desirable. These two or more sorts may form the 
condensed ring. Or when these all are hydrogen, it is R5, R6, and R7. And R8 It is 
desirable to have an alkyl group or an aryl group in either. 

[0103] As a desirable mode of an aryl group, the amino group, a heterocycle radical, and 
an aryloxy radical, it is above-mentioned Rl ■R4. It is the same. Again. Although the 



respectively same thing of R41-R43, R21-R23, and R31-R33 is desirable, they may differ. 
[R11R13,1 

[0104] As an amino group used as the substituent of R11-R13, R21-R23, R31-R33, and 
R41-R43, any are sufficient as an alkylamino radical, an arylamino radical, the aralkyl 
amino group, etc. As for these, it is desirable to have aliphatic series with 1-6 total 
carbon and/or the aromatic series ring of one to 4 ring. Specifically, a dimethylamino 
radical, a diethylamino radical, a dibutylamino radical, a diphenylamino radical, a 
ditolylamino radical, the bis biphenylyl amino group, etc. are mentioned. 
[0105] As the condensed ring formed, an indene, naphthalene, an anthracene, a 
phenanthrene, a quinoline, an iso quinoline, KINOKU sarin, phenazine, an acridine, 
Indore, a carbazole, phenoxazine, phenothiazin, benzothiazole, benzothiophene, 
benzofuran, acridone, a benzimidazole coumarin, a flavone, etc. can be mentioned, for 
example. 

[0106] There are some which are shown below as a desirable example of such a 

compound. 

[0107] 



[Formulas] 




[0108] 
[Formula 9] 



[0109] As for these fluorescent materials, it is desirable that what has the luminescence 
wavelength from which at least one or more sorts differed in each luminous layer, 
respectively contains. 

[0110] Moreover, it is desirable to use it combining the host substance which can emit 
light by itself. As for the content of the dopant in the luminous layer in such a case, it is 
desirable to consider as further 0.1 - 15wt% 0.01 - 20wt%. moreover, the content of the 
compound which has said tetracene frame in a limiinous layer 0.01 - 10wt%, and 
further 0.1 ■ 5wt % it is * things are desirable. 

[0111] The host substance of the luminous layer is carried out, and it has a hole 
transportability compound or an electron injection transportability compound, or is 
taken as these mixolimnions. 

[0112] In a mixolimnion, since the hopping conduction pass of a carrier is made, each 
carrier moves in the inside of the matter superior in polarity, are hard coming to happen, 
an organic compound stops being able to receive a damage easily, and reverse polar 
carrier impregnation has the advantage that a component life is extended. While being 
able to change the luminescence wavelength property which the mixohmnion itself has 
by making such a mixohmnion contain the above-mentioned dopant and being able to 
make luminescence wavelength shift to long wavelength, luminescence reinforcement 
can be raised and the stability of a component can be raised. 

[0113] What is necessary is just to choose respectively the hole transportability 
compound and electronic transportabiUty compound which are used for the host 
substance of a luminous layer from the compound for the below- mentioned hole 
impregnation transportation layers, and the compound for electron injection 
transportation layers. It is desirable to use the amine derivative which had strong 



fluorescence as a compound for hole transportation layers especially, for example, the 



triphenyl diamine derivative which is a hole transportation ingredient. 
[0114] As a compound of electron injection transportability, it is desirable to use the tris 
(8-quinohnolato) aluminum (Alq3) of a quinoline derivative, the metal complex which 
makes an eight quinolinol thru/or its derivative a ligand further, especially the 
following structure. Moreover, a phenyl anthracene derivative and a tetra-aryl ethene 
derivative can also be used. 



[0116] The amine derivative which had strong fluorescence as a hole transportabihty 
compound, for example, the tetra aryl BENJISHIN compound which is a hole 
transportation ingredient, (thoria reel diamine thru/or triphenyl diamine- TPD), the 
third class amine of aromatic series, a hydrazqne derivative, a carbazole derivative, a 
triazole derivative, an imidazole derivative, the OKISA diazole derivative that has an 
amino group, the poly thiophene, etc. can be mentioned. A thoria reel amine polymer 
(ATP) as especially shown in a tetra-aryl BENJISHIN compound (thoria reel diamine 
thru/or triphenyl diamine: TPD) and Japanese Patent Application No. No. 358416 
[ eight to ] is desirable. 

[0117] There are some which are shown below as a desirable example of a triphenyl 

diamine derivative. 

[0118] 

[Formula 11] 



[0115] 

[Formula 10] 




h U X(8-* yj -/ -^P) TJUS. --JA 

[Alq3I 




TPD 



[0119] 

[FormiUa 12] 




[0120] 

[Formula 13] 




[0121] There are some which are shown below as a desirable example of a thoria reel 

amine polymer. 

[0122] 

[Formula 14] 




m-TDATA(ATP17) 



[0123] 

[Formula 15] 




[Formiila 16] 




ATP38 



[0125] although the mixing ratio in this case is determined by taking into consideration 
each carrier mobility and carrier concentration general the weight ratio of a hole 
impregnation transportability compound / electron injection transportability compound 
" desirable 1 / 99 - 99/1 - it is more preferably desirable to make it 10 / 90 * 90/10, and 
become about 20 / 80 - 80/20, further 40 / 60 to 60/40 especially. 

[0126] Moreover, although the vapor codeposition evaporated from a different source of 
vacuum evaporationo as the formation approach of a mixolimnion is desirable, when 
vapor pressure (evaporation temper atiu-e) is comparable or very near, it can be made to 
be able to mix within the same vacuum evaporationo board beforehand, and can also 
vapor-deposit. Although it is more desirable for compounds to mix the mixolimnion to 
homogeneity, depending on the case, a compound may exist in the shape of an island. 
Generally a luminous layer forms a luminous layer in predetermined thickness by 
vapor-depositing an organic fluorescent material, or making it distribute ia a resin 
binder, and coating. 

[0127] It is desirable to carry out from the thickness equivalent to one layer of molecular 
layers to under the thickness of a luminous layer, as for the thickness for one layer of 



luminous layers, it is desirable to specifically be referred to as l-85nm, and it is 
desirable to be especially referred to as 5-50nm further 5-60nm. 

[0128] Especially although especially the thickness of the whole luminous layer is not 
limited but it changes also with formation approaches, it is usually desirable to be 
referred to as 10-300nm about 5-500nm. 

[0129] What is necessary is just to make it into comparable as the thickness of a 
luminous layer or 1 / about 10 to 10 times, although the thickness of an organic hole 
transportation layer and an electronic transportation layer is based on the design of 
recombination / luminescence field. As for a hole impregnation layer and a hole 
transportation layer, it is desirable to be referred to as Inm or more, respectively. The 
upper limit of the thickness of the impregnation layer at this time and a transportation 
layer is usually about 500nm in an impregnation layer in about 500nm and a 
transportation layer. 

[0130] It is desirable to use a vacuum deposition method for formation of a luminous 
layer, a hole transportation layer, and an electronic transportation layer, since a 
homogeneous thin film can be formed. When a vacuum deposition method is used, an 
amorphous condition or the diameter of crystal grain is 0.2 micrometers. The following 
homogeneous thin films are obtained. The diameter of crystal grain is 0.2 micrometers. 
If it has exceeded, it will become uneven limiinescence, driver voltage of a component 
must be made high, and the injection efficiency of an electron and a hole will also fall 
remarkably. 

[0131] Considering as the degree of vacuum of 10 - 4 or less Pa, although especially the 
conditions of vacuum deposition are not limited, an evaporation rate is 0.01 - 1 nm/sec. ■ 
Considering as extent is desirable. Moreover, it is desirable to form each class 
continuously in a vacuiun. If it forms continuously in a vacuum, since it can prevent an 
impurity sticking to the interface of each class, a high property is acquired. Moreover, 
driver voltage of a component can be made low or generating and growth of a dark spot 
can be controlled. 

[0132] When using a vacuum deposition method for formation of these each class and 
making one layer contain two or more compounds, it is desirable that carry out 
temperature control of each boat into which the compound was put, and it carries out 
vapor codeposition according to an individual. 

[0133] As for a hole impregnation electrode material, what can pour in a hole efficiently 
to a hole impregnation layer etc. is desirable, and its matter which is 4.5eV ■ 5.5eV of 
work functions is desirable. Specifically, what considered either tin dope indium oxide 
QTO), zinc dope indium oxide 0ZO), indium oxide (In 203), the tin oxide (Sn02) and a 



zinc oxide (ZnO) as the main presentation is desirable. These oxides may be somewhat 
deflected from the stoichiometric composition. In 203 Receiving Sn02 Further 5 • 
12wt% of a mixing ratio is desirable 1 • 20wt%. Moreover, In 203 in IZO The mixing 
ratio of receiving ZnO is usually about 12-32wt%. 

[0134] The hole impregnation electrode may contain silicon oxide (Si02) in order to 
adjust a work function. The content of silicon oxide (Si02) is Si02 to ITO. About 0.5 - 
10% is desirable at a mol ratio. Si02 The work function of ITO increases by containing. 
[0135] As for especially the electrode of the side which takes out light, it is desirable 
that a luminescence wavelength band and light transmittance [ especially usually as 
opposed to each luminescence light 400-700nm ] are 90% or more 80 more% or more 
50% or more. If permeability becomes low too much, the luminescence from a luminous 
layer itself will decUne and it will become difficult to get about brightness required as a 
light emitting device. 

[0136] Especially the thickness of an electrode has the desirable range of 50-300nm 
50-500nm. Moreover, although especially a hmit does not have the upper limit, if not 
much thick, the worries about decline in permeability, exfoliation, etc. will arise. When 
thickness is too thin, sufficient effectiveness is not acquired but there is a problem also 
in respect of the film reinforcement at the time of manufacture etc, 
[0137] In combination with an inorganic electron injection transportation layer, since 
the cathode (electron injection electrode) does not need to have electron injection nature 
with a low work function, it does not need to be limited especially and the usual metal 
can be used for it. Especially, metallic elements chosen from aluminum, Ag, In, Ti, Cu, 
Au, Mo, W, Pt, Pd and nickel, especially aluminum and Ag, such as one sort or two etc. 
- sortsj are desirable in respect of conductivity or the ease of treatment. 
[0138] What is necessary is just to set preferably 50nm or more of thickness of these 
cathodes thin film to lOOnm or more that what is necessary is just to consider as the 
thickness more than [ which can give an electron to an inorganic electron injection 
transportation layer ] fixed. Moreover, although there is especially no limit in the upper 
limit, thickness is just usually about 50-500nm. 

[0139] What is necessary is just to usually set it to about 50-500nm as thickness of the 
whole which combined the cathode and the protective layer, although there is especially 
no limit. 

[0140] The following can be used for a cathode if needed as an electrode which has 
electron injection nature. For example, K, Li, Na, Mg, La, Ce, calcium, Sr, Ba, Sn, Two 
components which contain them in order to raise metallic element simple substances, 
such as Zn and Zr, or stability, The alloy system of three components, for example. 



Ag-Mg, (Ag:0.1 • 50at%), aluminum-Li (Li^O.Ol - 14at%), In-Mg CMg:50 • 80at%), 
aluminum:calcium (calcium^O.Ol • 20at%), etc. are mentioned. 

[0141] What is necessary is just to set especially preferably O.lnm or more of 0.5nm or 
more of thickness of the above-mentioned electron injection nattire thin film to Inm or 
more that what is necessary is just to consider as the thickness more than [ which can 
perform electron injection enough ] fixed. Moreover, although there is especially no limit 
in the upper hmit, thickness is just usually about l-500nm. 

[01421 Furthermore, in order to prevent degradation of the organic layer of a component 
and an electrode, it is desirable to close a component with a closure plate etc. In order to 
prevent permeation of moisture, an adhesive resin layer is used for a closure plate, and 
it pastes up and seals a closure plate, closure gas ■ Ar, helium, and N2 etc. - inert gas 
etc. is desirable. Moreover, the moisture content of this closure gas is 100 ppm. It is 10 
ppm more preferably hereafter. It is 1 ppm especially hereafter. It is desirable that it is 
the following. Although there is especially no lower limit in this moisture content, it is 
usually 0.1 ppm. It is extent. 

[0143] Although it is plate -like preferably as an ingredient of a closure plate and the 
transparence thru/or translucent ingredient of glass, a quartz, resin, etc., etc. is 
mentioned, especially glass and resin material are desirable. As such glass material, 
although the field of cost to alkaU glass is desirable, glass material without surface 
treatment can use it cheaply with soda glass especially, and it is desirable. As resin 
material, what was illustrated with the above-mentioned substrate is desirable. 
[0144] A closure plate may adjust height using a spacer and may hold it in desired 
height. As an ingredient of a spacer, a resin bead, a silica bead, a glass bead, glass fiber, 
etc. are mentioned, and a glass bead etc. is especially desirable. 

[0145] In addition, when a crevice is formed in a closure plate, even if it uses it, it is not 
necessary to use a spacer. As desirable magnitude in the case of using it, although it is 
good in said range, it is 2*8 micrometers especially. The range is desirable. 
[0146] Although the stable bond strength can be maintained as adhesives, and it is not 
limited especially if airtightness is good, it is desirable to use cation hardening type 
ultraviolet currag mold epoxy resin adhesive. 

[0147] Although the organic EL device of this invention is used as an EL element of a 
direct-current drive mold and a pulse drive mold, it can also usually be considered as an 
alternating current drive. Apphed voltage is usually 2-30V. It considers as extent. 
[0148] As shown in drawing 1 , substrate 1 / color filter layer 2 / barrier layer 3 / hole 
impregnation electrode 4 / inorganic hole impregnation transportation layer 5 / 
luminous layer 6 of high resistance / inorganic electron injection transportation layer 7 / 



cathode 8 of high resistance (electron injection electrode) can consider the organic EL 
device of this invention as the configuration by which the laminating was carried out 
one by one. Moreover, as shown in drawing 2 , substrate 1 / cathode (electron injection 
electrode) 8 / inorganic electron injection transportation layer 7 / luminous layer 6 of 
high resistance / inorganic hole impregnation transportation layer 5 / hole impregnation 
electrode 4 7 color filter layer 2 / barrier layer 3 of high resistance can also consider as 
the reverse laminating configuration by which the laminating was carried out one by 
one. With the configuration of drawing 2 , an. optical ejection side becomes the substrate 
and hole impregnation electrode side of the opposite side. In this case, the barrier layer 
3 may be omitted and may be formed between the hole impregnation electrode 4 and the 
color filter layer 2. In drawing 1 and 2, the drive power soiurce 9 is connected between 
the hole impregnation electrode 4 and the cathode 8. 

[0149] Moreover, the component of the above-mentioned invention may be put on 
multistage in the direction of thickness. Such component structure can also perform 
color tone adjustment and multiple -color-izing of the luminescent color. 
[0150] The organic EL device of this invention can be used for various optical 
application devices,- such as repeating installation in the transmission line of optical 
communication, the others, for example, the optical pickup which makes a note and is 
used for read-out/writing, as a display, and a photo coupler. [ application ] 
[0151] 

[Example] On the <example 1> PET (polyethylene terephthalate) substrate (thickness: 
500 micrometers), a copper phthalocyanine blue (blue), the Quinacridone red (red), a 
copper phthalocyanine blue, and the Quinacridone red %reen) were formed with mask 
vacuum deposition as a blue filter layer, a red filter layer, and a -green -filter layer, 
respectively. 

[0152] The pressure at the time of vacuum evaporationo was set to 1x10 • 4 or less Pa, 
and the thickness of each filter layer could be 400nm. 

[0153] Next, Si02 was used for the target and the barrier layer was formed in thickness 
of 30nm by membrane formation rate 10 nm/min by RF spatter. The sputtering gas at 
this time is ArlOOsccm, and the pressure imder membrane formation was set to 0.5Pa. 
Moreover, temperature was a room temperature and injection power was 5cm between 
500W, and a substrate and a target on the firequency of 13.56MHz. The presentation of 
the barrier layer which formed membranes was SiOl.9. 

[0154] Next, membranes were formed and patterning of the ITO transparent electrode 
(hole impregnation electrode) was carried out so that the pixel (100x100 micrometers 
per pixel) of 64 dot x7 line might be constituted from 85nm of thickness. And the 



substrate with which the hole impregnation electrode by which patterning was carried 
out was formed was cleaned ultrasonically using neutral detergent, an acetone, and 
ethanol, and it pulled up out of boiling ethanol, and dried. Then, UV/03 It washed. 
[0155] Subsequently, it fixed to the substrate electrode holder of a sputtering system, 
and the inside of a tub was decompressed to 1x10 • 4 or less Pa. 

[0156] The pellet of Au of predetermined magnitude has been arranged at the target on 
this with Si02, it used for it, and the inorganic hole impregnation layer of high 
resistance was formed to 20nm thickness. The sputtering gas at this time is Ar«30sccm 
and 02*5sccm, and was set to membrane formation rate 1 nm/min, the working 
pressure of 0.2-2Pa, and injection power 500W under the room temperature (25 degrees 
C), The presentation of the inorganic hole impregnation transportation layer of high 
resistance which formed membranes was what is carried out 4 mol% content about Au 
SiOl.9. 

[0157] They are N of the following structure, N'-diphenylN, N'-screw 
[N-(4-methylphenyl)-N-phenyl-(4-aminophenyl)]-l, the I' biphenyl 4, and 4'-diamine 
(ATP34), with a reduced pressure condition maintained Evaporation rate 0.2 nrn/sec It 
vapor- deposited to 40nm thickness, and considered as the hole impregnation layer. 
[0158] 

[Formula 17] 




[0159] Subsequently, N of the following structure, N' screw Gn methylphenyO N, 
N'-diphenyl -1, the I' biphenyl -4, and 4'-diamLne (TPD27) were vapor deposited in 
thickness of 20nm by evaporation rate 0.2 nm/sec, and it considered as the hole 
transportation layer. 
[0160] 

[Formula 18] 




[0161] Subsequently, it is TPD27 and Alq3, with reduced pressure maintained. What 
did the 1 volume % dope of the rubrene of the following structure was vapor deposited in 
thickness of 40nm as whole evaporation rate 0.2 nm/sec, and was made into the 1st 
. luminous layer what was mixed by 1-1. 
[0162] 

[Formiila 19] 




[0163] Furthermore, it is TPD27 and Alq3, with reduced pressiire maintained. What did 
the 2.5 volume % dope of DSMA of the following structure was vapor deposited in 
thickness of 40nm as whole evaporation rate 0.2 nm/sec, and was made into the 2nd 
luminous layer what was mixed by 1-1. 



[0164] 

[Formula 20] 




DSMA 



[0165] Subsequently, a substrate is moved to a sputtering system and it is Ru02 to Li20. 
The inorganic electron injection transportation layer of high resistance was formed to 
2nm thickness using the target of which 4 mol% mixing was done. The sputtering gas at 
this time is Ar^SOsccm and 02.5sccm, and was set to membrane formation rate 1 
nm/min, working pressure:0.2-2Pa, and injection power:500W under the room 
temperature (25 degrees C). The presentation of the inorganic electron injection layer 
which formed membranes was the same as that of a target almost. 

[0166] Furthermore, aluminum was vapor-deposited in thickness of 200nm, it 
considered as the cathode, with reduced pressure maintained, glass closure was carried 
out at the last, and the organic EL device was obtained. 

[0167] Thus, since it is formed by mask vacuum deposition, the obtained organic EL 
device is 200 micrometers. The filter layer in three primary colors was able to be formed 
in the pixel of an angle. Moreover, the luminescence light obtained from a luminous 
layer was the white light of a 400-700nm wavelength band. 

[0168] Ten samples of obtained samples are prepared and it is each pixel 10 mA/cm2 
When it drove to the pattern predetermined by the constant current consistency and the 
screen was observed by viewing, it has checked that the display screen which was 
excellent in the expression of a tint and saturation compared with the thing using the 
conventional color filter was obtained. Moreover, since formation of color resist material 
and an overcoat became xmnecessary, about 30% or more of cost reduction became 
possible. 

[0169] On the 7059 glass substrates by <example 2> Corning, Inc., aluminum was 
vapor-deposited in thickness of 200nm with the vacuum deposition method, and it 
considered as the cathode. - - 

[0170] Subsequently, a substrate is moved to a sputtering system and it is Ru02 to Li20. 
The inorganic electron injection transportation layer of high resistance was formed to 
2nm thickness using the target of which 4 mol% mixing was done. The sputtering gas at 
this time is Ar:30sccm and 02:5sccm, and was set to membrane formation rate 1 
nm/min, working pressure:0.2-2Pa, and injection power*500W under the room 
temperature (25 degrees C). The presentation of the inorganic electron injection layer 
which formed membranes was the same as that of a target almost. 

[0171] Subsequently, it is TPD27 and AlqS, with reduced pressure maintained. What 
did the 2.5 volume % dope of DSMA of the following structure was vapor- deposited in 
thickness of 40nm as whole evaporation rate 0.2 nm/sec, and was made into the 2nd 
luminous layer what was mixed by 1' 1. 

[0172] Furthermore, it is TPD27 and AlqS, with reduced pressure maintained. What did 



the 1 volume % dope of the rubrene of the following structure was vapor-deposited in 
thickness of 40nm as whole evaporation rate 0.2 nm/sec, and was made into the 1st 
luminous layer what was mixed by 1* 1. 

[0173] The pellet of Au of predetermined magnitude has been arranged at the target on 
this with Si02, it used for it, and the inorganic hole impregnation layer of high 
resistance was formed to 20nm thickness. The sputtering gas at this time is Ar:30sccm 
and 02:5sccm, and was set to membrane formation rate 1 nm/min, the working 
pressure of 0.2-2Pa, and injection power 500W imder the room temperature (25 degrees 
C). The presentation of the inorganic hole impregnation transportation layer of high 
resistance which formed membranes was what is carried out 4 mol% content about Au 
SiOl.9. 

[0174] Next, it moved to the sputtering system, and membranes were formed and 
patterning of the ITO transparent electrode (hole impregnation electrode) was carried 
out so that the pixel (200x200 micrometers per pixel) of 64 dot x7 line might be 
constituted from 85nm of thickness. 

[0175] Subsequently, a copper phthalocyanine blue (blue), the Quinacridone red (red), a 
copper phthalocyanine blue, and the Quinacridone red (green) were formed with mask 
vacuum deposition as a blue filter layer, a red filter layer, and a green filter layer, 
respectively. 

[0176] Next, Si02 was used for the target and the barrier layer was formed in thickness 
of BOnm by membrane formation rate 10 nm/min by RF spatter. The sputtering gas at 
this time is ArlOOsccm, and the pressure under membrane formation was set to 0.5Pa. 
Moreover, temperature- was a room temperature and injection power was 5cm between 
500W, and a substrate and a target on the fi-equency of 13.56MHz. The presentation of 
the barrier layer which formed membranes was SiOl.9. 

[0177] Glass closure was carried out at the last and the organic EL device was obtained. 
[0178] When the obtained organic electroluminescence display was evaluated like the 
example 1, the almost same result as an example 1 was obtained. Moreover, most 
damages to the organic EL device accompanying formation of a color filter layer were 
not seen. 

[0179] In the <example 3> examples 1 and 2 the presentation of the inorganic electron 
injection transportation layer of high resistance The alkali metals of Li20 to Na, K, Rb, 
Cs, and Fr, Or the alkaline earth metal element of Be, Mg, calcium, Sr, Ba, and Ra, Or 
the same result was obtained even if replaced with the oxide of one or more sorts of 
elements chosen from the lanthanoids system element of La, Ce, Pr, Nd, Pm, Sm, Eu, 
Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu. 



[0180] Moreover, it was the same even if replaced with one or more sorts of elements 
chosen from V, Zn, Sm, and In from Ru. 

[0181] In the <example 4> examples 1 and 2, when forming the inorganic hole 
impregnation layer of high resistance, the pellet of Au of predetermined magnitude has 
been arranged Ge02 and on this target at the target, and the inorganic hole 
impregnation layer of high resistance was formed to 20nm thickness. The sputtering 
gas at this time is Ar^SOsccm and 02:5sccm, and was set to membrane formation rate 1 
nm/min, the working pressure of 0.2-2Pa, and injection power 500W under the room 
temperature (25 degrees C). The presentation of the inorganic hole impregnation layer 
which formed membranes was what is carried out 2 mol% content about Au Ge02. 
[0182] Others obtained the organic EL device like the example 1. the obtained organic 
EL device the inside of air - 10 mA/cm2 the place driven by the constant ciurrent 
consistency initial brightness - 880 cd/m2 and driver voltages 6 and 9V it was , 
[0183] Moreover, when the sheet resistance of the inorganic hole impregnation layer of 
high resistance was measured by 4 terminal method, lOOnm [ of thickness ] sheet 
resistance was [ cm ] 2 lOOohms /, and when it was converted into resistivity, it was 
1x107 phm-cm. 

[0184] In the <example 5> examples 1 and 2, when forming the inorganic hole 
impregnation transportation layer of high resistance, changed the target with 02 flow 
rate of sputtering gas, and a film presentation, and the presentation of the principal 
component was set to SiOl,7, SiOl.95, GeOl.96, and Si0.5germani\mi 0.5O1.92, and 
also the organic EL device was produced like the example 1, and when luminescence 
brightness was evaluated, -the almost equivalent' result was obtained. 
[0185] In the <example 6> examples 1 and 2, even if it replaced the metal of the 
inorganic hole impregnation layer of high resistance with any one or more sorts or these 
oxides of Cu, Fe, nickel, Ru, Sn, Or, Ir, Nb, Pt, W, Mo, Ta, Pd, and Co, carbide, a nitride, 
a silicide, and boride from Au, the equivalent result was obtained. 

[0186] It sets in the <example 7> example 2, and is a closure plate from a glass plate to 
a PET (polyethylene terephthalate) film Si02 Except having replaced with what gave 
the coat, about the organic electroluminescence display produced like the example 2, 
when brightness half line was evaluated with the display of an example 2, it turned out 
that almost same result is brought, and it has practicality enough even if it uses the 
closure plate made from PET. 

[0187] ^ 

[Effect of the Invention] As mentioned above, according to this invention, the 

description of the organic EL device which is a thin film emitter can fuUy be 



demonstrated, and the good organic electroluminescence display of the yield can be 
realized by low cost and high definition. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing ll It is the outhne sectional view showing the basic configuration of the 
organic EL device of this invention. 

[Drawing 2l It is the outline sectional view showing other basic configurations (reverse 
laminating) of the organic EL device of this invention. 
[Description of Notations] 

1 Substrate 

2 Color Filter Layer 

3 Barrier Layer 

4 Hole Impregnation Electrode 

5 Inorganic Hole Impregnation Transportation Layer of High Resistance 

6 Luminous Layer (Organic Layer) 

7 Inorganic Electron Injection Transportation Layer of High Resistance 

8 Cathode (Electron Injection Electrode) 
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^rift^s*^ 1) xi^fj: < . ^iffi-cA^ L^-r < mmf)^ 
[0 0 3 7] mi&ifi(Dmmm^^Ammmn. "^(omK 40 

^/^>W^L<fll~l X 1 0^1 Q - cm. X 1 0^ 

-1x108 Q . cm-Cfe^o iSSfctO«ia«^aA^jil 

5/ i4<lr^^f Ufc^ ^ m^iiA^^^mM6^Jt;irp]± ^ ii: 
SCir;55-e#6o ii5ffitn:o^«»m-7-^A«^aijg costal 

i^-vmiitmmf)^hiy^^^:itf)-x^^o 
[0 0 3 8] MmK(DmmM^mxw^mn. u< 

— 4eVT-^o-C. »^ L< flL i , Na. K. Rb, C 
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xm\^^^m'^(Dm^htit.&Mx^^o ^ti. 

^^^l^nmitV'^^J^p'^L i20mS'X\ 5 0mol% 

[00 3 9] ^miApmmm^f^Ammm^^. ^ hi^m 

2^^tl.XZn, Sn, V, Ru, S J:t/ I n 

2^5>^^^*S:(l. $T^b<*10. 2 — 40 raol%. J: 
'9*f*u<fii-20 moiro-e^^o ^WSi^^CttJ; 

[0 0 4 0] Wim.^x^hmi]&ii^^\zLmwi^ ({as 
In) 6oii2^5i'^^w^F^'5wi:trj:t). mu'^mm.^ 

[004 1] ±ism 1 ^5i^(^^^l:ife>*iil«^b*fif^M^ 

(stoichiometric composition) Xih^f)^^ ^tlt)^h^ 
^{gf&Ur^^^fb^Sffe&^ffi^ (non-stoichloraetry) t 

{^xwit^^jiK z<Dmmhmmx;h^o' 
[004 2] ^mm:m.(Dmmm^f^Ammm\^n. m^. 

Kr. Xe^>l:'g'lt5at%J^T'a#UTl^Tt> 
[004 3] iSSfett^Sl^m^^A^iHSikflcco 

mmyjm{mm^m^^-t^mmt\^xi,x\^\ 
[0 0 4 4] mmmcommm^mAt^mmn. ii^. 
^m^mxh^o 

[004 5] mWiiii(DmmmiF'mKmmm(Dmmt ux 

*ff^U<(iO. 2 — 3 Onm. #{;iO. 2 — 2 OnmS 

m^m?^mf>*^:itixoM<xi,m<x 
m^i^xmti.x(Dmm^+i^\^mmxt^j:<ti:< 

[0046] ±tE.(Dmmin(ommmi-^7<Wi^m(Dmm 

V\z,m'm^i::^^<y^^^m\^^^:Ltf)^X^^o ^tc. 1 



9 

[0 0 4 7] mm.m(Dmmm^mAW^m^:^^^^y^^ 

Ne, Xe. Krm^^mX-^^. J: 19 N 

y^y^y^:^y^{zm^02 ^ 1 - 9 9 LT^Jj; 
tt;:^x< 5/ ^ 4rff o r t J; V \ 

[0 0 4 8] Lr[^RFmM^fflV>fciSi^ 

0. i'-iOAV/cm2 (D?5H;55if^ u< ^ ^fliu- hfi 
0. 5-^1 Onm/min > ^ICl-^Snm/min (DiSlS^^tti- 

[00.4 9] J5gm^(^sms^ urf±. (25 

[0 0 5 0] *^P^0O^«ELmT-f^. ±fE^ 

[0 0 5 1] Z(DX0\^. 7)^—Ji-(DWMy<:^^^\^. m 20 

mm 1 7j^-yu^x«fii(^ratcgEB-i-s r t x\ ^^m-^ 
-m<DMmittm^^x. mibxmm<Dm\^mmm^^ 

[0 0 5 2] ^fc. $f^U<^:±^glSfe^:^^^l^^i^-/^^iA 

rj^/^^rcnztih<Dmi\:!^. mtm. mitm. ^^it 
mi\:.i^(D\^^irtht^im^j.±.^^m^^xm^m^<:^^ 

?l^^"r€»C^(cJ:t9. ^-/u^Am8i^^^^5t;Ji{S0(7>^ 
t>^ W^g;;>^^7j>-/i.^AS<^^(Oli^o^®iSr«]$yi- 

[0 0 5 3] ^mK(Dwm^-f\^'&KW^m\^. -^(d^ 

fet^75S»^L<*ll'-l X 1 oil Q - cm. ^^^-^ X 1 0 
3- 1 X 1 08 Q . cmT'fe^o ii5tefit<^)Mia^-/WS&A^ 50 
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o i/^tt^jm}^Lfc:^^7^-/uiiA^^^^M«Jt;il^± 

5o i/-h«l5ifi4iffiT-fe^{cJ:0ffliJ^"r-5 

[0 0 5 4] ±f$,^(Dttnn. Z^V=^>^ 

(S i 1-xG e^) Oyl;i*5l/>-C 
0<x^l, 

1. 7^y^2. 2. #^^U<Jil. 7<y^l. 99 
X^6o fi5ffiM(^Mt^^^-/i-^A^il|g(?5±^5>(i/®S 

»mx'h^\^\ yi)-:LtiX^:k^<xh^b^<xi,7t^- 

[00 5 5] mm.Wi<Dmm^^-^i-^?^mmmn. ^ ^i^ 

^^5>{rj!lD;t. tt:^lliS4. 5eVJ^Jl_b(^^« (N^^&SSr 

m^^m'r^:Lttm^\^^\ ft*ii^4. 5evi^±. 

»^U<fi4. 5'-6eVcOi^JRtiv *f^b<tiAu, C 
u ^ F e ^ N i , R.u > Sn, Cr, Ir, Nb, P 
t. W, Mo, Ta, P d*Dj:r/C o(7)V^-f;h.^^ia^ 

^^^m. mmxh^xi^x^\ rttf.^^i-g^L 
xm\f^^m^(Dm^itaii:Mv^^o :itih(D^^mn 

»^L<fiO. 2-'40 mol%. J: 19 U < 1 2 
0 raoiroT'^^o ^^S^5-ttJ: f9<i^?i^l>i:4^-/'W^A 

i6;ei^ig:TLT< 60 2ajejLji>^»ffi-r6#'a^c ^n<o^ 

[0 0 5 6] -hfS^M^fcf^^M (^^JH^^tf) (Dm 

itm. mm. mm. ^-ami^xxmimirx. ii 
iSsi5i:(7)«<i^-/i-?iA^i§e*{c^i(cb-cv^'5o 

^\^xi^-/v^mm'r^f^}^<o:^^y\fi^'iry<:^iimi^^ 
[0 0 5 7] mmfi<Dmmy^--^\-^Kmmm\^\±. 

T. Kr . Xem^^n5at%&.T^^l.Xh^XiiX 

[0 0 5 8] fj:^. iffiSfctcD^m^-Js-z^aAtti^g^ft: 
(D^^mt l.X:i(DXo^£m^X^tl^^. i^-Xf£< X 

i,x<. mm:^\^\m&^m^^'r^m^ti.xi>x 
[0 0 5 9] mmin(Dmmyt^-yi^m?^tmmmi^. m^. 
[00 6 0] m^m(Dmm^--/i^^xmmm(Dmmt l 
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TJl. »*L.<(10. a — lOOnm. J:«9»^b<«l 

[0 0 6 1 ] ±^(Dmw:^(^Mm^^-^i^^AW^m(Dm 

[0 0 6 2] mt&i7i(Dmm^-->^^^Am^m^^^<y^ 
m'^(D:^y<^y^mm\^^m^ti^^^^^:^. m:^i^A 

r. Ne, Xe. K t mi>*^^mx^ ^fc. 'J^^m\^X 
tlNg^fflV^Tt :^y<y^f^(DWm^t\^Xi^^ 
±15 y^y<y<^:^:^izmx.02^1--'9 9 %m^M^ U X 
^ft>i^:^^^y^^noXhX\^\ ' 
[0 0 6 3] b-C(^RFmai^ffll^f:iiS^ 

y^mmcDmtiti.xi^. a^^u<(iRFx/>v^x- 

0 . 1-10 W/cm2(^|SH;&S»^ U < . l^- h 

0. 5-^1 Onm/min . iRpfw 1 5 nm/min (DKSffi;^^^^ 

[0 0 6 4] f^^m(Dm^mLmt uxf^. (2 5 
-1 5 ot:ssx**>5o 

[0 0 6 5] *^P^(D^1«EL^^fi. miS:ffi(Dmm^ 
[0 0 6 6] ^fc. *^W(^*iaEL^^H. 

1. xTmm^m^j.m::mw:^(7)mmm^^AWimm\^M 
mmm\^twA.x^m<D^-^^i^^m^^i^xh^\^\ - 

[0 0 6 7] mmum^h^j:^m^mmm. ^xxj^^^- 
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[00 6 8] m^^7<n^^(oit^^t UTfi> y 

h) Tyu^:=:^7A (A 1 q3 ) ^ffl V > ^ ^ <i: ^^^^^ U 

[00 6 9] m^^xm^it^m^. h y ;^ (s -^^f- 
y V h) T;i^x=^^J^ (A 1 q3 ) ^(os-^y y 
10 y-;v^fz.\^'X^o:>mmw^m\iL^t-t^mm,^m^m^ 

k-yi^v-^s*. t-y ^ v^>'^^<^. 

' [0 0 7 0] 4^— /i-^^A^il^titO'ftl'g'^i: LT«. 5^1^ 

20 [00 7 1] ^-/i^my^mm^it'^mt^ m^i^. 

Bg63-29569 5 2-191694 

3-7 9 2 -^-4^:^. ^RfW^ 5-2 3 4 6 
8 1-^<2ir^. ^M5p5-2.3 9 4 5 5-^<:^^. !^mW^5 
- 2 9 9 1 7 4 -^^iJ^^. 7-126225 -^<2i 

#W¥7-1 2 6 2 2 e^-<£kn. 4#M¥8-1 0 0 
17 2-^<i^^. E P 0 6 5 0 9 5 5 A l^(;ifEfit^ttX 

h y -yu-<^^i^vi/>fb'g^iSi ( h y r y — /i-v^r ^ >- 

/^v^b f> y :7 3zr^/ui^r ^ V : TPD) . ^#;^H^r 

[0 0 7 2] ^tS60 7}^-/u«i3lliif7)ii:$^oj:t5m^^A 

m:i^^Xhm^j:^f>>. ii«5'-5 0 OnmSiS. m^i 
0~3 0 Onmir-^^r /PCO^^AJl <b 

40 ^i^jf^^^tt^m-g-fi. iiAJifilnmJ^±. 

Inmi^^^-r^CO/JiW^ bl>o r<^i:#<^^AJi. i^ai 

m<om^(D±mi^. ai^. aASxsoonmss. finai 

• jiT-5 0 0nm^SXfc6o 

[0 0 7 3] ^^mi-±. <M^j:< ti>m%mm\^m^^^ 

^&«j/j^W«E,L^^T-fi. ^Pf£< ^tSfi 450-65 
Onm. #lw4 0 0 — 7 0 0 rmCOmW^l^tim^^^^ h/l- 
50 5&5#e>tb-5C^^l/>9o C^m-^x 
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[0 0 7 4] :^mmXit,tR'^ U < tl^^Ufi 2ii ^ 

[0 0 7 5] ^^m(Dmm'E hm^(Dmytm{a^. myt 

f^. #MBS6 3-2 6 4 6 9 2-^<i5:$aicW^^ttTl/^5 

y K:/^. ^:^ixry ^^/nf ^>^^^o^t:^iK);^i^^3l5^ 

5(CN)2 
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* [0 0 7 6] :L(oxom\:.^^<^f^'^\^^''^\t\^x\^T 

[0 0 7 7] 




[0 0 7 8] 

[^b2l 



[0 0 8 0] 
[>ft4l 




[0 0 8 1] 



N(CH3)2 



4H-e7> [DCM] 



[^k5] 




DSMA 



[0 0 8 2] ^^c. rtt,i:*iSiJt:i> $>6V>ti rttdJbn;! 
^aiilA{-J:6. #^^1 0-137505-^. # 
mW- 11-124971-^. 1^125044 -^t;i|S«c^ 



[0 0 8 31 'r'7^±>^%i}c^m\'^. Sf^U<HTfE5^ 
(III) T'^^;h.5S*'B't&^Wi-'5o 
[0 0 8 4] 
[^b6] 



50 



(9) 
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[0 0 8 51 ^ (III) ri -R^ n^ti^*ti0m 
[0 0 8 6] r1 -r^ x-^^tt^r y-/i-s<t ur 

*'^t^^;n.5o i^J^^Scfl. 6-3 0(7)1>(D^W*b ' 

[0 0 8 7] r1 ~r4 X*^^;ft6r y — /l-S^ LT 
Ji. ^?^b<fi:7^^ywS> (o-, m-, P-) bV 
/i^S. ^yi^=./uSs (1 

^3ctu^2-) -r-^^^/um. r^hy/ps. (o-. 

m-, P-) b:':7znriy /i^s. ^ — :7ai;=^/wS, y'zc-^ 20 
:^ h y/w-S^T^fc-So 

[0 0 8 8] r1 -R^ -C*§^x6r ^yS^ bT(:l. 

S> ^:^hy/i-r^ys. fc';^i;?:7a.:=^y>rwT5: ys. t* 

[0 0 8 9] r1 -r4 T-^^;^L6lS^m^i: btfi. 30 
[0 0 9 0] --K"^ Vm:^tl^T/U^=:^/l^mti.X 

(i. ^>/jr< t^,S«IS<7?lotc:7ai-/uS^;g-t-'5 (1 

*5J:0?2~) >':nr:::7Ur>'l->5rz^/P^, (1, 2-. 
*5j:t>'2, 2-) v?.:7zc::^/WT/U>$rr^/l.Sx (l. 2, 
2-) hy >^a.=i/WT/U>5r^/l.S4$;5iS$f^Ul^*^ • 

[0 0 9 1] J:u^^^'#^3?§MmS 40 

e y ^ y y /uS. y y /um^^^mi>f 

[0 0 9 2] r1 -r4 C^e> 
ia^»S*5j:tJ^T/l->5r;^/l.S(-oi>r(i±fERl --R^ 

[0 0 9 3] r1 -r4 coegis^>:f-5r y-n^f'>S 50 
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-hurii. i^gtsift6-i 8ory-/i-s«:^i-^t(0 

;55SF^U<. (o-. m-, P-) -7^^^ 

[0 0 9 4] :Lti^mt^m<D2m}^±^m'^m^m^i. 
Tl>-CtJ:i\ ^tc. ^h\^&m^tix\^^xhi^<. ^ 

[0 0 9 5] ri -r4 ji^ems^w-r^^'g^. ^>/,^< 

^ 2ai^A±;^s±fBB«IS^^-r6^ t U 

^(Dmm^Lmti.xamc^R^^ti^i^<DXi^^j: 

h<iol^■m-xt^^l^ ^fc. R 
1 i:R4. r2 ^r3 (1 -^ett^^ixlRli:^ (7) -Cii> -5:1^^5 

[0 0 9 6] ^fc. r1 ---rS (Do^(D^P^^< bhsm 
J£t_h. J:t)»^U<fl6SJl^±;J>5^gife^/c(l®lftS^ 

[0 0 9 7] r5 , r6 , r7 ^xUYi.^ (1. ^ix-^'tt 
[0 0 9 8] r5 , r6 , r7 ^oJzO^rS X^^tt^T 

m.m^x'h<^xi^^^^^\.x\^^xi^^\^\ T/i'^/um 

(n, i ) :7^t3 tVW^, (n, i, sec. tert) 
— (n, i, neo. tert) — ^>'^/U 

[ 0 0 9 9 ] r5 , r6 , r7 :}3 j;t;tR8 x-m^tl^T 

y-/w^. r^ym. r^i^^^j^mtx^xn. ±fERi 

-r4 cO^-g^^f^^Xfe^o ^Ac. r5 ^r6^ r7 \j. 
rS*i. ^in.^nm\:.'h(DXh^:Ltf)m'^\^\^^f>^. m 

-[0 10 0] ^fc. ^7^^:^^^"^^^. ^^i^TIE 
(Z)^ (IV) -eg^tt6S*#i&^:^-r6t.co^5jff^u 

[0101] 
Ut7\ 




[0 10 2] _hfS^ (IV) 4^. r11-r13. r21-. 
r23^ R31^R33j^^j;^R41_R43,j:;7|^^^ ry— 



(10) 
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[0 10 3] ry-zus. yS. ^^sa*3j:r/r 

y-u^i/S(;:)^^Ll^^m<h UX*i±fERl -R^ t 
mmx^b^. ^fCo Rll-Rl^tR^l'-R^^ R^l-R 

[0 10 4] r11--r13. r21-'R23^ R^l'-R^^ioJ: 

xj^K'^^--R^^(Dmmmt^£^T^ymti.x^^. r/w^ 

y/wr^ >S, fc*;^tr:7ai::iy /uT^ /S^;55^jf e>tb 

[0 10 5] mf^^ti^m^mt i.xi^. m^^t^i^^r 

y i s o=¥y y ^y ^j^ihy >^ai-hi^v. r 
^yv^^. -OK~/i-. ;^/w<y— /K :ya^y:¥ihi/ 

[0 10 6] :L<DX,b^Mt^m(ofi-ii\^\i^mt\^X)^T 

[0 10 7] 

[^b8] 




[0 10 8] 



10 



20 



30 



40 
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[0 10 9] :itih<D^^mna. «•^^S^C:J3V^r/> 
[Oil 0]^fc. ^tiU¥^xm%fi^'^^t^^^:^ 

t%K^^t>^x^m-rh:Ltf)m^\.\^\ 
-g^t^^^/it^i^^tt^ K->>"^^ hco-^^Sfi. 0. 0 1- 
2 Owt%. $^i;i(:iO. 1 — 1 Swtro^-r^C^/i^s^jf^ 

-g^i^O^WSf^^ 0. 0 1 — 10wt%. §ib{-«0. 1 
— 5wt% X^^:Lti)Hl-'^\^\i\ 
[0 111] ^3tJi»i. hifeSUT. ^-/u^Stt 

[0 112] m.^mXk'X^ ^-r})T(D^s^y\fl^^&m^^ 
[0 113] m^m<D:^:^ hi^S^c:ffiv^^^^^/i^-/^^ 

[0 114] m^&xm^\^(r:>it^mt ltji. ^^y y 

5?^j;i*^8-^y y y-/^/c^^^L•?:(^K«f*: 

<^ga{4^^i-6^JS^f*:. ^#^^TfE«3t^7) h y ^ (8- 

^y y y 7 h) r/u^-e^A (a i q3 ) ^fflv>'6c<!r 

[0 115] 



(11) 



19 
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20 



Utl 01 




[Alq3] 



[0 116] ^^-^i^m^mt-^mtL^xi-x. m^'^^^ 

iNU h y :7^:=i/^'^r ^ TPD) . 3S=^;KHjg^r ^ 
ry —/uv^r ^ >^/cei/^u h y y=^=^j\--JT^:y .: tp 

D) . i|#I®5p8-3 5 8 4 1 e^'\Z.7f^^tlX\i^^ ^0 
bUTV—/i^T^:y^&{^ (ATP) ' 



* [0 117] h y >^:i.^/wv^r ^v^^ft:^??^*^^/^^ 

[0 118] 

Utii] _ _ 



[0 119] 

Utl 2] 





TPD 





TPDS 



[0 12 0] 




[0121] hyry — /ur 5: : 



[0 12 2] 
Utl 4] 




m-TDATA(ATP17> 



21 



[0 12 31 
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[0 12 4] 



CH3 CHa 



ATP34 




ATP38 



[0 12 5] ::L(Dm^(Dm:^\tn. ^ti^*ti<D^\ V r 

men. ^^-/u^xmm^it^^/mi-^xm^it^ 

m<DMmit^K *^^L<fi 1/99-99/1. x^m 

(110/90 — 90/10. 2 0/80 — 8 

0/2 0. ^f5(c:fi4 0/6 0 — 6 0/4 O^S^jfcS 

[0 12 6] ^Ac. U^m(^m^:^^t LT*1. ^^^^'S 30 

mum) ;55|^ssfc6iMi#f«{ci£i>m'a'ic(i. "^tbm 
[0 12 7] ^7fes-s55'<DJ?:^^l. ^^m-mi^n^ 40 

<. =irft:&5t:ifll-8 5nmti-SClt;65»*L<. 
{^:H5 — eOnra. 4#(-«15 — 5 Onm^i-6r U 

[0 12 8] mytm±i^<om^i'^m^m^$ti-r. mm. 

:fjm^XoXi:>^^j:^^K iim. 5-5 0 0nmmS. # 
(CI 0 — 3 0 Onni<i:i-6w<h;6W* 

[0 12 9] mm(D^s-/ummm. isxxj^mi^mmm(^ 

^tmnmh L< fll/l 0-1 O^SiSir-rttf^J: 50 



(D±M\±. mn. 0 OnmSS. fi^aiSt?5 0 

0nii®ST*$>5o 

[0 13 01 %^m. /i^-v^i-^i^Ss a-T-^ii^gt^ji^^ 

[0 13 1] K^3^«(7)^{*fl4#(;im^^tt/j:v>ds. 1 

0-'^?3^T(DM^mt ^#5SSflO . 0 1-1 nra/ 
sec SS^i-6Ci:;?iW^bl/\ :t/c:. X^^'T'igJi^U 

x^m^MfSt^-^:! tmj'^\^\^\ M^^xmmi.xm 

[0 13 2] znh^m(^Mm^M?^Mmi^^m\^^^m 
'g'!K»^Anfc«-.i?- h^mm^imMmmi^x^mm-r^ 

[0 13 3] ^-/^aAmS^«■^|sf^i. /i^-/P^£AS^-- 

<. tt^ll^4, 5eV-5. 5eV(;:)^®;6^$?^ :ir 
^V-zfmit^^^J^J^^ (I TO) . 
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-y^mit^>'^^i^J^ (izo) . mit^Oi^i^J^ (In 

2O3 ) . mit^:^ (Sn02 ) ^XXJ^mit^^ (Zn 

l\ I n2 O3 \ZM't^Sn02 (DU^^i^X. 1-20 
wt%. ^^Il-fi5~l 2wt%?!>5$f^Ul\ ^tc^ IZO 
X*(D I n2 O3 til^f^-T'SZ nO<DU'^\tn. il^x 1 2 
-3 2wt%SST*fo€>o 

[0 13 4] Tts-zi-mAmmi'^. it^m^^mm-t^tz 

ib^ ®&{b:vy =i:/ (s i O2 ) ^^^UTi^xt 
mti^D='>' (s i 02 ) I ToizM-r^ 

S i O2 molitXO. 5 — 1 0%mS/^>^»^U'/\ S 

[0 13 51 ^^ffil'9tfcJi-filJ(7)«fiifi. ^^&ftffir*S> 
il^ 400-700 nm. 4#J:i#^**lw^-r67feSil^ 
5 0 %l^_b. $ h \Zi'± 8 0 %^_b. 9 0 %J^±X 

[0 13 6] S;®(^i?:$f:i. 5 O'-^S 0 Onra. iRplil 5 0 
— 3 0 0nm(Dt5S;55Sf^Ul/\ ^fc; ^(0±PS*11t{ca 

[0137] mmm m^^p^mm) it: mmm^&A 

Al, Ag, In, Ti,.Cu, 
Au, Mo, W, P t. PdiaXXJ^Ni^ ^^l^lAl, A 

[0 13 8] :itihmmmmm<Dm^i't. m'f-^mmm 

thi'f^<. 5 0nmi[^Jl±. $f^b<(il 0 OnmJl^±ti-tU 
J!Iii:(15 0 — 5 OiOnmSS<b-mtfctl/\ 

[0 13 9] mmmt^mmt^m^fti^»(Dm^ti. 
[0 14 0] m^^x^^^-t^mmt u-c 

f^. K. Li^ Na. Mg. La. Ce. Ca. Sr. 
Ba. Sn. Zn. Z r ^CO^JSTC^^ft:. *fcJi^^ 

ife^> WK-tfAg -Mg (Ag : 0. 1— 5 0at%) . 
Al-Li (Li:0. 01 — 14 at%) . I n • M g 
(M g : 5 0 — 8 0 at%) .Al-Ca (Ca:0. 0 
l-2 0at%) mi>*^m'fbtl^o 
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[0141] ±IEmiF-aAtt»^coff m^fiEAS: 

+5^fTX.5— ^tJl±C0»^?^-rm^S:<. 0. Inmjy. 
±. »^L<*10. 5nmi^±. #1:: 1 nmeJLJiir-mf^ ct 

fil — 5 0 Onmm^t'ttli^X\^\ 

[0 14 2] m'f'<D^mm'^mm(D^it^&5<: 

10 r. He. N2 ^<^^Stt;«^^^:d^»*l-^\ ^tc. Z 
oH-ih;3Sf>^<7)7K5)'^Wl:f^. 1 0 Oppm J^T. cJ:!9»^ 
U< fil Oppra :l^T. #{:itilppm i^TX^5 ^1 ^ 

O. Ippm ^SX^5o 

[0 14 3] ^±^(Dunt{.xn. ^ff^u<fi¥St^ 

(DX^fj::ffy:^Utl.X. h(Dmfi^hr/i^:fy ]) 
[0 14 4] itihffifi. >^.-<-i^-^^v^TiS^4r^S 

u. mm<7:»m^\zi^^i^xhx\,\ y^-<—^-<D^nt 

UTfi. v/y;^fc'-X. ;^^:^t:'-X. ;«/ 

[0 14 5] ^ihtsi;iiyias^?i^^b/c:*i'g'i;i*i; 

30 #lC2-8 ^im (^)gQH;55$f^Ul/\ 

[0 14 6] g^«SJ<?r LTti. ^^Ufcg^^3SS;&5^ 

[0 14 7] ^^m(D^Wi^ L^^tt. ^m^mm 

ig»^-r'5C<h tXt-Sc R3*D«iEfi. il^s 2-3 0 

[0 14 8] *^P^C0^r1SEL^^fi. >^!lx*^ISl (-^ 
40 Stel/;i7y-:7H'/W'^-il2//^]; r;i3 

/«3tJi 6 /is«6t(7)Mtam^^A^ii6B 7 /i^miii 
(mT-i^Am<i) 8 1 mm^kmm ^ ttfcw^ <t i-5 r ^ 

(«T-^Amffi) 8 /Wimi<r>mmm.^^?Mmm 1 / 

A«<ai 4 7 - :7 ^ -ji 2 //^ y Til 3 ^ ;6S|i|g^j>c 
aji$HJ^ciS!SIS«^^'rer.<^ tX#^o 1I2(D«^ 
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[0 14 9] ^^c. ±fB^§^(?D*^fi. JKlP^-fPli-^a 

[0 15 0] *^0^t??^aE L^^n. y^H';^:/u-r t 

[0151] 

h) W&L mM : 5 0 0 Mm ) ±{;i. 

[0 15 2] mmn(Dmtivx\ x i o-^pa^ri: # 

[0 15 3] ^ — ^y ht^lS i 02<SrfflV\ RF 

:^^<'y^^X*. ^<')rm^. ^MiSfil Onm/rainX% 
3 Onm60Ji:$tw^llUfCo C<D # (^;^>'^ 5/ ^ ;^;^flA 
r 1 0 Osccm-C. ^M4'fiOJE:/3fi 0 . 5Pa^ b^Co ^ 
fc. tM^Sfl^M-C. SAm;^fij^^fe^l 3. 5 6 MHz 
5 0 OW. £S • ^-'^y hrBlfi:5craT-$>o/Co ^ML 
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[0 15 4] I To^pjiifig (^-/i-aAm<^) 

Srfll^S Snm-Ce 4 Yy h x 7 (— 

fct)iooxiooMni) ^mi^-r^^bm^. 
mi)mf^^tircm^^^. ^^mm. r^v^y^ 

tfTSiiftUyho -^co^. UV/O3 «c*^^fTo7to 
[0 15 5] ^i/^r% ;^>'^°:y^^g(OS:K?^^/^^— icH 

^UT. Wrt^ l.X 1 0-4paJi^T^T*i^/EU^Co 
[0 15 6] >5^-yi/ MwS i 02t. :L(D±.\Z.m'^(0 

/1^-/Pi^Ag^2 Onin(^flii?(C^llU/Co ^(^^^tOX 
>'^:y^;</>^fiA r : 3 0 scenic O2 : 5 sccraT% 

(2 5*C) T. ^^U- h Inm/min . i!jf^EE;^jO. 2 
-2Pa. g:Am;^5 0 OW^ bfCo ^^U^cig^gfel^OiE 
m^-/^&X^mm<D^^\^. S iOi,9l;iAu^4 mo 
1 S t> o iTCo 

[0 15 7] mmm^^-:>fz.-^^. Tmm^(Dis^, 

-i/>^zc:=i/P-N, N' -t';^ [N- (4-^^^/^ 

-1, 1' -):fyaL=^/U-4, 4' -v^T^>^ (ATP 
3 4 ) 0 . 2 nm/sec T 4 0 nm<DflS5t-^* 

[0 15 8] , 
[^bl7] 



^ 0 



CHs 




A7P34 



[0 15 9] ^V>T% TfE«3g(?DN, N'-t:*;^ (m- 
7« ^/U:7zc^/U) — N, N ' -V^:7ai::^/U— 1 , l'- 
t:'>^:n:=i/1 — 4, 4'-v^r^^^ (TPD2 7) 
j^jgO. 2nm/sec-C2 OnmCDJf:${C^^Ls /Ulii^ 



40 



[0 16 0] 
litl 8] 
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[0161] *1>T% U&^i^^tc^^. TPD 2 7 
Al q3 ^^1 : 1 U/c tjOld, TfE«it^^ 

ffiO. 2nm/sec^ UT4 Onm(OJP^J;i3g*L. WiKO^ 

[0 16 2] 



* [0 16 3] ®JE^f^o?t^^. TPD 2 7 

Al q3 ^^1 : 1 T'Jl'g' U/c t> TISltigtT) 
DSMA^. 2. 5«s:a% K-:/U;tt>60^x 
^5£S0. 2nm/sec^ 1^X4 0nm(O^$l;i^#U, ||2 

[0 16 4] 

[^1:2 0] 
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[0 16 5] ^Sfel^T^ s«^;^^^v^3^fi^-#u. L i 
20(;iRu02 €:4 raol%JS-& Ufc^? — y 5/ h ^^V>> 

:Z<Dt^(D:^><)y'$f:ff:^i'XAT : SOsccm, O2 : 5 sec 
mX\ (2 5X^) T. ^MU— h Inm/min . ftf^ 

/E;^:0. 2--2Pa. SAm;^ : 5 0 OW^ LfCo fiSc^ 

[0 16 6] ®JE<£r{^ofc^^s A 1 ^2 0 0 

[0 16 7] ;i(DJ: 5^wLT^§<b^^^c^1«ELmT•(^. 

fCo ^^c. ^*^75^e>^#ibn6^*3fefl4 0 0 — 7 0 0 
[0 16 8] #^tv7^cl^>':7^/uS:l 01^^:?^/uffllcL. 



^■lli^^l OmA/cm^ (^^««®ST*Eff^cO-/N'^ — ViC 

40 [0 16 9] <|liS«^j2 >=i — rz:/>/t±i^7 0 5 9;?f^. 
xStg±(;i. 19 A 1 §r2 0 OnnKDi^^tC 

[0 1 7 0] ^^/^T^ S^^x/>--/^i^g(;i^u L i 
20twRu02 ^4 mol%iii'&U/c<5?-y2^ 
ii5«fcl<7)^ffimT-^A«iiSe ^ 2 ninOM^J;i^li Ufdo 
r.C0<h#9;=^^<:y^;tr;^(iA r : 3 0 sccra. O2 : 5 sec 
mT% (2 5^) T/^MU- h Inm/min . 

f£tf : 0. 2'-2Pa. SAffi;^ : 5 0 OWt LfCo 

50 fcofCo 
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[0 17 1] ^\^^X\ JSJE^^ofc^^. TPD2 7 

DSMA^. 2. 5f*:a% K->^Ufct(0^. ±i^(7:>M 
mMMO, 2nm/sec^ UT4 0nmOj?S{:i^irU. ^2 

[0 17 2] MEE^{5^o/c^^. TPD2 7 

<ir> A 1 q3 1 : 1 -Cj^-^ Ufc t cDtci, TIEIHit^?:) 

SO. 2n]n/seci: bT4 Onm^7)l?St:l^«b^ M 1 

[0 17 3] ^5?— y$/ blZiS i 02^x w(7)±(;iff^t?5 , 

^<^y^ ^:^iiXAT : SOsccm. O2 : 5 sccra-C. ^iS. 

(25*0 T. ^JSU— h Inm/min . Ibf^/E;^ 0 . 2 
~2Pa. RAmtl5 0 0Wtl.tio ^Mbfci^Sfct^T)^ 
SI/^:-/uaA^i^^<^m^Ji^ SiOi 9lCAu^4 mo 

1 5 1> X- ^ o 

[0 17 4] ^(w. ITO^mm 

m {^—/i-^Kmrn) ^mms SnmXe 4 K^^ h X 7 ^ 20 

><i^(Dmm i-mm^ti^ 200x200 ^m) 

[0 17 5] *i^-e. W#.:7>r/u^— Ji^. 

[0 17 6] ^ — MwS i 02^fflV>. RF 

X>^N'-/^jfeT% y<VTm^. ^flSaSSl 0nmXminT% 

3 Onm(Di?^(;i^flib/^c, :i CO ^ # (O;^/^ :y ^ A 30 

r 1 0 OsccmT% f^B:^(DiEtii^O . 5Pa^ LfCo ^ 

fc. MS(i^iar% SAm;^iii^iKS:i 3. 5 6MHz-e 

5 0 OW. mm. • <^-^iy hrafiScmX-fcofCo J*liU 
[0 17 7] S^tC^J/^X^ihbT^'^EL*^^^^ 

[0 17 8] '^htitzmmBLmTrms^^mmi tm 
[0 17 9] <'mmms>m:mmi. 2^;l*^l^x. iss 

K, Rb, C s*5ctO^F rC7)T/i-;^7y^Jl7L^. 
Be, Mg. Ca, Sr, B a 4^3 J: t/R a (^)r/U;<7 y ± 
S&JS7C^> ^/bflLa. Ce, Pr, Nd, Pm, S 
m, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb 

±.<D7tm<om\tm\^^:^xi^w\m(o^^^f)mhthtz. 

[0180] ^fc. Kuf)^hV, Zn, SmiS J:t>* I n 

fi^hm9i^t\^^ \ ma±.<D7tm\^i^7LXhmmx^^ so 
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[0 18 1] <m:mmA.>mMm\. 2(;iioi^x. 

iSefit<7?MSI:Eh-/l-StAJ1^2 Onmcom 
fft-^^L/Co ;ic7)^#(75>^>'N'5/^;^^flA r : 3 0sc 
cm. O2: 5sccmX. (2 5^) T. ^^l^— hln 

m/min . Ibf^jE;^ 0 . 2 — 2 Pa. ^KMti 5 0 0 
UfCo ^Mb7tM1^7J^-/t-^A;i(^m^fl. Ge02{- 
Au^2 mol^/o'aWi'^tj^^Xfcojto 
[0 18 2] -tt^ftilfl^lfgWl ^l^l^tilbX^ISEL* 

^^mtz.^ 'i%hrLtimm^'Lm^t:'&m.^x. i omA/ 

cd/m2 , iglbmme, 9V X^ofCo 

[0 18 3] ^fc. 4«^teJ;i<i: «9ii5«lS(^«^^-/i- 

aAiiOi/- h«l7L^S'J^U/c:^r^. mmi 0 OnraX- 

hSfetJi 1 0 O.Q/cm^T^^t) . 
Sib 1 X 1 0*^0 • cmXfcoAco 
[0 18 4] <^J£M5 >|g5feMi. 2{;lib^v^x. 

CO^^^^fiOm^^S i Oi 7. S i Oj 95. Ge 
^1.96^ i 0. 5^ e0.5Oi.92<^ bfcft&fl^JS^fl 1 <i: 1^ 

[0 18 5] <^J£M6 >^JSMlx 2^;l:^b^V^X. 

/l-iiAilcT^^JII^. Au;5^^Cu. Fe. 
Ni. Ru. Sn. Or, Ir, Nb, Pt, W, M 

o, Ta, ¥ d^^UC o(D\,^ii'tht-^im)^J.±..^ ^f^n 

{■t ;tx t m^(D^^^t)m h titio 
[0 18 6] <mmm7 >mmm2\zis\.^x^ 

^/\^j>.{zs i 02 ^- h%:mi.tih(D\zix^rzi^^nm 
mm2 tmmizi.xi^mi.timmB L^^s^etiioiN 

X. mMm2<Dm7j^mmtti,iz,n^^m^m^wm\^ 

^ 1/ ^x t) +^mmi^^^'r 5 r ^ t^^m^^ tco 

[0 18 7] 

h;d^ois«^pffix-^®^ I? (^j:i/>^rjaE'L^^^e^^a 

[!a®(Dffl!Wc^IJfcP>^] 

[1^1] *^P^(o;r<aEL*^coS*«^^^-rtH»S^ 

m2] ^mm(D:^mELm^<D{&(Dm^m^ (mm 
1 mm 
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6 m^m (mmm) 
8 ^msi (m^^^Amfii) 



101] 



[1^2] 





(51) Int. Cl. 7 gaigyfE-^ FI (#%) 

H 0 5 B 33/22 H 0 5 B 33/22 A 

F^-^M.(0^) 3K007 ABOO AB04 AB05 AB13 ABU 
AB18 BA07 BBOO BBOl BB02 
BB04 BB06 CA02 CA04 CA05 
CBOl DAOO DB03 EBOO FAOl 
FA02 

4K029 AAll BA62 BB03 BC07 BDOO 
CAOl DB06 EAOl GA03 HAOl 



